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WITH SELF-LUBRICATING BEARINGS 


The Bearings of the Hoist have GRAPHITE BRONZE 
BUSHINGS. They are self-lubricating, they require no 
oil, and will run indefinitely without cutting. 


These hoists will raise a load of two tons to a height of one foot with a 
pull of 125 lbs. while overhauling only 39} feet of hand chain. 


As you would have to overhaul at least 90 feet of hand chain to do 
the same work on the best Screw Hoists, it is plain that the CY- 
CLONE is more than twice as fast It can be geared to a higher 
speed than any other hoist with no greater hand wheel pull. There 
is the least possible friction loss, the efficiency averaging 
nearly SO per cent. 


When there is no load the hand wheel may be spun in either direction. 


When the hand chain is released the Automatic Brake immediately 
locks the block so that the load is safely held at any point. It may 
be readily lowered, however, by a reverse pull on the hand chain 





WE WILL ACCEPT FIRST ORDERS SUBJECT TO 
APPROVAL AFTER TEN DAYS’ TRIAL 





Send jor Catalog Illustrating 


1} Tons to 16 Tons Full line of Hoists and Trolleys 
Made as Above 4 and 1 Ton 
Sizes Made with Single aving Two Hand Wheels 


Load Chains. 


nd Two Spee 


Manufactured by 


The 
Chisholm & Moore 
Mfg. Co. 


Cleveland, Ohio, U.S. A. 
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oteworthy Combination Machine Tool 


For Slotting, Boring, Drilling and Milling the Various Parts of Heavy 
Castings’ for Rolling Mill and Other Large Work at One Setting 





SPECIAL 


This machine which has recently been 
built from new designs is capable of a 
great variety of work, as will be under- 
stood by the name given it. It 
clear distance between posts of 12 feet 2 


has a 


traverse. the 
table 


rollers 


table At several places in 


length of bearings are oil pockets 


with for lubricating the table 


These: pockets are arranged with a system 
level 


of piping for maintaining the same 


CORRESPONDENCE 


gear and motor for raising and lowering 
‘his motor is 11% horse-power, constant 
speed, giving 1734-inch movement to rail 
per minute. The cross-rail is of sufficient 


length to permit the heads to be placed 




















inches, and a maximum hight of 8 feet 
inches from top of table to underside of 
t The table is 10 feet wide 
inches long between pans, 


Oring spindle. 
y 15 ft. 7% 
with bearings consisting of two V's, each 
At frequent intervals in 
the 


10 inches wide. 
ts length are cross girts, 
whole a very rigid casting. 
The bed is a massive cored-out box 
asting 24 feet 3 inches long, for 50-foot 


making 


COMBINED 


SLOTTING AND MILLING MACHINE FOR 


of oil throughout. The uprights are cored- 
yut box castings of heavy construction, 
are keyed and bolted to the side and tied 
together at the top by an arch in the 
usual way 

The cross-rail has a 51-inch face, upon 
which are mounted both the sletting and 
boring heads. It is 
screws of large diameter, one in 


post, these being connected to the lifting 


supported by two 


each 


LARGE 


WOR hk 


the range of and 


the 


outside the posts to 
of either head for a 
the Total 


head on the cross-rail 


permit traverse 


clear distance between posts 


traverse of either 
160 feet 10 inches 
The slotter head has a wide bearing on 


the cross-rail. The bar is of cast steel of 


heavy construction, guided by square 
locks in the head and is driven by a 25 
horse-power variable-speed motor, di- 








38 
rectly attached to the side of the right- 
hand post and equipped with pneumatic 
clutches for reversing Power is trans 
mitted from clutches through bevel gear 


ing to the vertical square shaft extending 
parallel with the upright directly back of 
the overhanging portion of the cross-rail, 
the vertical 


nd 


the 


then by bevel gearing from 


square shaft to the spur gearing on ¢ 


connecting with 


On the 


, 
cross-rail and 


ol 
shown horizontal 


the 


square shaft 
shaft 


inion and nut which engages with spur 
I l t which en; ith 


and within saddle is a spur 


AMERICAN MACHINIST 
clutches is operated by dogs on the per- 
phery of the reversing disk. These dogs 
are adjustable, giving any desired stroke 
Phe 


rail by 


slotter head is fed horizontally on 


the means of an intermittent feed 


box with positive drive connecting at the 


base of to vertical 


upright 
this shaft extend- 


right-hand 
shaft by bevel gearing, 
ing parallel with the upright directly back 


of the overhanging portion of cross-rail, 


then by bevel gearing to the feed-crank 


and ratchet gear at end of rail, connecting 


with steel screw within. The screw is en- 
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tinuous traverse of 7 feet, and is pro- 


vided with taper socket at large end. The 
drive is by a 20 horse-power variable- 
speed motor attached to the back of the 
cross-rail engaging with reversing gears 
on the end and connecting with spline shaft 


within. The power is transmitted from 
this shaft by a pair of bevel gears at the 
back of the saddle gearing with main 


driving gear directly on the spindle. 
Speeds range from 81/Io to 36 revo- 

There four 
from 


minute. are 


0.02 


lutions per 


vertical feeds ranging to 


4 


| 2 
s = os 


—- 








THE 


at the front, 
ing with rack cut 


carrying a pinion mesh 
of the 


geal 
in the front face 


cutter bar 


Vhis bat speeds of from 19 to 40 feet 
per minute when cutting, and return of 75 to 
90 feet per minute by means of change 
gearing I he roke f e bar is con 
trolled by reversing disk at the front of 
right-hand upright and is directly con 


the 


ilve 


nected by spur gearing to vertical 


shaft Phe 
connects the reversing mechanism of the 


square driving which 


COMBINATI 


YN MACHINE AT WORK ON A 68,000-POI 
gaged with “open and = close” nut in 
saddlk Intermittent feed to table when 


slotting 1s by means of crank and connect 


ig rod on the back end of the feed-box 
ft engaging with spur gearing at the 
ick of bed, which in turn connects with 
steel screw \ positively engaging 
clutch and lever are provided for throw 
ing this feed in and out 
Che boring and milling head has a wide 
bearing on the cross-rail The counter- 
weighted spindle is of steel, has a con- 


ND STEEL CASTING 
.16 inch per revolution by change gear 
ing attached at the front of saddle and 
instantly changeable by a pull pin. 
[he vertical traverse of the spindle is 


c 


; 


SCTCW 


top 


6 inches per minute by the 3-horse-power 
onstant-speed motor directly attached o1 
of direct to 


witl 


saddle and geared 

feed 
in spindle by spur gearing at the 
Milling both the boring 
pindle and the table are four in numbe1 


to Oo inche s 


ront 


ertical shaft, which engages 


feeds for 


wngine from % minute 


per 














July 9, 1908. 


being driven by a 20 horse-power vari- 
able-speed motor attached to an exten 
sion of the bed at the back of left-hand 
upright. Milling feeds for the boring 
saddle are by means of spur gearing from 
this motor through bevel gearing, con- 
necting with the horizontal feed-shaft ex- 
tending along the side of the left-hand 
upright; then by bevels connecting with 
vertical shaft extending parallel with the 
upright directly back of the overhung 
portion of cross-rail and again by bevel 
gearing to spur gears on end of cross- 
rail, connecting with screw within, this 
screw engaging with opening and closing 
nut in saddle 

The milling feeds for the table are by 
means of spur gearing from this same 
motor through bevels to feed-shaft within 
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casting a trifle over 13 feet high by 11 
feet 10 inches in width, weighing 68,000 
pounds. With this machine one of the 
housings can be finished at one setting by 
the combined operations of slotting, bor- 
ing and milling. The window or opening 
in the housing, which holds the roll 
journal boxes, is finished by. slotting 
and by the use of rotary milling tools held 
in the vertical spindle These mills are 
of various diameters and kinds so as to 
allow finishing the corners of the rabbet 
in the rounded corners of the window. 
The various bosses on the face of the 
housing are finished by milling and bored 
by the same spindle [he bosses on the 
lower side are also finished by this 
spindle, which faces them by undercutting 
and so avoids turning the housing over 











FIG. %. ONE OF 


the extension base, which connects with 
worm-shaft by change gearing at the back 
end. Power is transmitted from this 
shaft through worm gearing to fast tra- 
verse and feed-shaft extending along the 
back of bed, which in turn engages with 
spur gearing at the back of bed and con- 
necting with the steel screw within. Both 
the fast traverse to the two heads on the 
rail and table traverse for the heads to 
rail and table are through this same 
motor, being controlled by positive clutch 
lever, at the rate of 7 to 15 feet per 
minute 

One of the first pieces of work for this 
machine at the Cambria Steel Company 
plant, Johnstown, Penn., is shown in Fig 
2, and details of this are to be found in 


“m=, « 


This is the housing for a 48-inch 


Fig. 3 
reversing blooming mill and is a steel 





THE BLOOMING MILL H SINGS FINISHED AT 


Fig. 2 gives a better idea of the size 


f this machine, with the work in place 


than can be given by mere description, 
and one thing that is noticeable is the 
goodly supply of blocking and clamping 
A ladder 


has been built on the back of the housing 


furniture at the side of the bed 


and oiling of the 


to facilitate inspection 
motor and driving mechanism. This ma 
chine was built by the Bement works of 
the Niles-Bement-Pond Company 


On and after Oct i908, the rate 


of letter postage between the United 
States and Great Britain and Ireland will 
be 2 cents per ounce, the same as the 
domestic rate ‘The same rate is already 


in effect between this country and Canada 
Newfoundland), Cuba, 


Mexico, Panama, and the 


(not including 
Philippines 
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Direction of Rotation of Epicyclic 
Gears 


By Oscar J. BEAut 





relative to 
Woods 


in the AMERICAN Macuinist for Febru- 


A very valuable article 


epicyclic gears is by Prof. A. 1] 


ary 14, 1889 [his article is well nigh 
perfect. It is so clear and comprehensive 
that it was of great help to me. I have 
read a number of later articles, and I 
have always gone back to this in order to 
clear up the subject. I think that many 
of your readers would like to see it re- 
printed 

About the best way to determine the 


direction of rotation of epicyclic gears is 


i 
3 ) 
| eu | 
= { \ 
= \ 
= 
Peced 
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by careful inspection of the position of the 
members, then, if you make a_ correct 
statement of the effect of each member, 
Professor Woods’ methods will bring the 
inswer right. One must be sure to give 
the result the proper sign; that is, one 
must be able to add and to subtract alge 
braically 


I have sometimes used a sort of mental 


key in cases like this sketch, page 4o. If 
the pitch circle of L is smaller than the 
pitch circle of /', the rotation of L will be 


opposite to that of the arm lf L is 
greater than F/, the rotation of L will be 
the same as that of the arm 

Chis “mental key” may help some; but, 
after all, it is usually better to reason 
mathematically as in Professor Woods’ 
article 


[We reprint herewith Professor Woods’ 
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article to which Mr. Beale refers because 


of its value in determining the direction 


of rotation of epicyclic trains Che ar- 
ticle was originally printed in Volume 12, 
number 7, page 4.—Eb. | 
EpicycLtic TRAINS 
By Pror. A. T. Woops 


While there are comparatively few ex 
of the application of 
trains in modern machinery, 


amples epicyclic 
they are 
nevertheless important, in that they fur- 
nish simple solutions to some problems 
in mechanism which could only be solved 
with difficulty by the common forms of 
gearing or belting. 

An epicyclic train consists of a number 
of gear wheels, or pulleys, belts, 
of which carried upon a re 
volving arm. For example, in Fig. 3, the 
wheel F is fastened to the shaft B, about 
which the arm A turns. 
ries the axes of C and L, ( 
wheel gearing with F and L. The motion 
of the wheel L is thus composed of three 
motions: (1) that which it has by reason 
of its revolution about B as a center, (2) 
that due to the revolution of the arm A 
about F, and (3) that due to its connec- 
tion with F by means of the wheel C. We 
will consider the effect of these motions 
separately, and the 
In Fig. 1, 
let A be an arm which revolves about a 
center B, and wheel /., which 
fastened to it If 
the arm be turned through one revolution, 


and 


some are 


This arm car 
being an idle 


will begin with 


simplest possible arrangement 


carries a 
we will suppose to be 


the wheel L will in effect revolve once 
about its own center. This will be clear 
by an examination of the successive 


po 
sitions shown in dotted lines, the revolu 
tion of the arm being in the direction of 
the arrow. For example, follow the mo 
tion of a point such as P; at 1 it is to 
the right of the center, at 2 below it, at 
3 to the left, and at 4 above the center, 
finally returning to its first position on 
the right. We thus see that L has prac 
tically made one revolution about its own 
would if it had 
been fixed at B concentric with the arm 
If L has not revolved by reason of the 
revolution of A, 


center, just as it have 


the point P- would have 


remained horizontally to the right of the 
center during the revolution of A. This 
of course, the same motion 


1S, 


as that of 


a crank-pin and crank, and will be still 
more clear if we remember that, if the 
pin did not in effect revolve about its 
own center, it would not turn in the 


brasses, and they could be dispensed with 

Now, considering the second motion of 
L, that due to the of the arm 
about F, refer to Fig. 2, and let the wheel 
F be dead wheel, © 
with the arm 4. Let F and L 
of teeth Then 
direction 
the 


revolution 
fixed, or a meentric 
have the 

the 
indi 


same number 


while 
arm revolves the 
cated, L 
the 


arm had 


once In 
direc- 
if 
had been 


will revolve in 
the 


same 


tion, result being same the 


as 
remained fixed, and F 


the 


revolved 


once 1n opposite direction 
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The final motion of L, while the arm re 
volves once, is therefore one revolution, 
as in Fig. 1, supposing / to be removed, 


° 


and one revolution, as in Fig. 2, suppos 
ing F to be in place and fixed; or, while 
the arm revolves once, L revolves twice 
in the same direction. 


Now, of F 


revolve once in the direction of the dot 


instead being fixed, let it 
The effect of this will be to 
to L, 
sulting in three revolutions of L to one 


ted arrow. 


give one additional revolution re 


of the arm. In order, then, to get at the 


resultant 


motion of the last wheel in 
epicyclic trains, we must consider the 
three independent motions separately: 


first, suppose the first wheel F, which is 
concentric with the arm, to be removed; 
second, suppose the first wheel to be in 
place and fixed; and third, suppose the 
to the first to 
revolve as intended. The final motion of 
L is the sum of these three motions. 


arm be fixed and wheel 


For the sake of brevity we will desig- 














- 
‘Arm 
} 
Te | 
| 
} = 
|__| 
L. 
Fixed — 
F — iL 
YF 
DIAGRAM OF AN EPICYCLIC TRAIN 
nate revolution in the direction of the 


and that 
in the opposite direction backward, or 


hands of a watch ahead, or + 


Thus expressed, the revolutions of L in 
Fig 


he 


2, as we have just discussed it, will 


(a) + 1 due to the revolution of the 


Oo 
arm, 
+ 1 due to the revolution about F”, 
+ 1 due to the revolution of F. 
3 revolution of L to one of the 
arm 
As a further illustration assume that in 


Fig. 2, F has go teeth and L 30, then if F 


is a fixed wheel, LZ will revolve: 
(b) +I due to the revolution of the 
irm, 
+ }} due to the revolution about /, 
o due to the revolution of F, 
+ revolutions of L to one of the 
arm 
If / makes one revolution backward 
while the arm makes one ahead, we: will 
have for I 
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(c) +1 due to the revolution of the 
arm, 

+ 4° due to the revolution about F, 

40 


4° due to the revolution of F, 


+ 1 revolutions of L to one of 
the arm. 


If F makes one revolution ahead, or in 
the same direction as the arm, the result 
is to balance the effect of the revolution 
about F, and we have for L: 


(d) +1 due to the revolution of the 
arm, 
+ 42 due to the revolution about F, 


— $2 due to the revolution of F, 


+1 revolution of L to one of the 
arm, or the same as in Fig. 
1. Similarly, if we take the 
conditions the same as (c) 
and let F have 30 teeth and 
L 40, we will have + 2% 
revolutions of L to one of 
the arm. 


We will now consider the effect of in 
troducing an idle wheel, as shown in Fig 
3. In the first place, let L equal F, and 
let F be a fixed wheel. The revolutions 
of L will be: 


(e) + 1 due to the revolution of the 
arm, 
1 due to the revolution about F 


o due to the revolution of F, 


o revolutions of L, or, in other 
words: a point P, which is, 
say, vertically over the cen 
ter of L, will remain 
throughout the revolution of 
the arm. If we assume the 
same condition as (a), the 
resulting revolution of L 
will be: 


Ye) 


to the revolution of the 


arm, 
- 1 due to the revolution about F, 
1 due to the revolution of F, 


1 revolution of L to one of the 


(f) + 1 due 


arm. 


If we let F have 4o teeth and L 30, and 
let F be a dead wheel, we will have for 


| 


(g) +1 


due to the revolution of the 
arm, 


— 4 due to the revolution about F, 


o due to the revolution of F, 


'. revolution of L to one of the 


arm. 


Or, reversing the position of the wheels, 
making F = 30 and L = 40, the 
tions of L will be: 


(h) +1 


revolu 


due to the revolution of the 
arm, 
#§ due to the revolution about F, 


© due to the revolution of F, 


+ } revolution of L to one of the 
arm 











ilt 
on 
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The arrangement shown at (e) is used 
in one form of rope-making machinery. 
The “arm” A, Fig. 3, is then the revolv- 
ing frame which carries the bobbins on 
which the strands or wire have been 
wound. B is the center of this frame, and 
on it the wheel F is fixed. A small yoke 
or frame, which carries a bobbin, is fixed 
on the axis of L, there being as many of 
these wheels and bobbins as there are to 
be strands in the rope. Then if F and L 
have the same number of teeth as at (e), 
the axes of the bobbins always point in 
one direction, and the rope is laid up with- 
out twisting the separate strands. If L 
has a few less teeth than F, the strands 
will be given a slight twist, making the 
rope harder. 

Arrangements such as Figs. 2 and 3 
are applicable to boring bars having slid- 
ing head. In such cases B would be the 
dead center on which the bar turns and on 
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which the wheel / s fastened, being, 
therefore, a dead wheel. The wheel L 
is fastened to the end of the feed-screw in 
the bar, as shown at S, in Fig. 4, which 
represents the end view of the bar. While 
the arrangement is an epicyclic train, such 
as we have discussed, the explanation of 
it is extremely simple, because the motion 
to be determined is that of the screw S 
with regard to the bar, not with regard to 
the lathe, or any stationary object 

As F is fixed, the effect on L of one 
revolution of the bar is the same as if the 
bar remained stationary and F revolved 
once. Thus, if F has 20 teeth and L 40, 
the screw S will make, in the bar, 20/40 
= Y% of a revolution, while the bar re- 
volves once. And if the screw has four 
threads to the inch, the feed will be 
The effect of the 


idle wheel, shown in Fig. 4, is simply to 


x Y: 1g inch. 


change the direction of the feed 
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Another form of epicyclic train is that 
shown in Fig. 5, in which the last wheel 
is concentric with the arm and first wheel. 
This does not change the resultant motion 
of L in any way, but only makes a more 
cenvenient form for transmitting motion 
from L to other parts of the machine. 
If F and L have 4o and 30 teeth, while 
the wheels C and D are equal, we will 
have the same motion as at (g) and (h), 
supposing F to be a dead wheel. A recent 
and novel application of this form of train 
is to be found in the Waterbury watch, 
the principle of which is shown in Fig. 6. 
In this figure ab is the face of the watch, 
and cd the frame which carries the prin- 
cipal train of wheels, that from C to the 
balance wheel g. This frame turns about 
the center shown below it and the bearing 
in the face. It is driven by the spring e 
and carries the minute hand M, and 


hence revolves once each hour Jetween 





asst 


DIAGRAMS OF EPICYCLIC GEARS 


the frame and the face is a pinion C, hav 
ing 8 teeth, which is connected to the 
balance wheel g by the train of wheels 
shown, and itself gears with two wheels 
F and L, having, respectively, 44 and 48 
teeth. F is fastened to the face, and so 
is a dead wheel, and L is fastened to the 
hour hand // by the tube, as shown. It 
remains to show that the hour hand will 
revolve once in 12 hours, as required by 
nicans of this connection. We have here 
an epicyclic train F C L in which the first 
wheel is fixed. The revolutions of L 
during one revolution of the arm, as we 
have called it, or the frame cd are, there- 
fore: 

+1 due tothe revolution of the arm, 

— $f due to the revolution about F, 


o due to the revolution of F. 


+ 4 =+y7: revolution during one 


revolution of the arm or minute hand, 


41 


which is, of course, as it should be. The 
remainder of the train of wheels in this 
watch do not differ in principle from 
that ordinarily employed, a_ peculiarity 
being, however, that the entire “works,” 
held in the frame cd, revolve within the 
case every hour 

Another peculiar adaption of epicyclic 
trains is for the production of very slow 
velocities, using a small number of 
wheels. For example, in Fig. 5, let the 
numbers of teeth on the several wheels 
be F 09n,C—=2aD=-—a2,andL=m 
and let F be a dead wheel. Working out 
this train as we have the others, it will 
be found that, while the arm A makes one 
revolution, the last wheel 7 will make but 
goo Of a revolution. In the same way, 
if we-take the number of teeth in order 
as above, as 27, 40, 37 and 25, the last 
wheel will make but one revolution, while 
the arm makes 1000. 











F a.) 
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We have chosen examples in which the 
first wheel is the dead wheel, as these are 
the simplest and most common. By ad- 
justing the speed of the first wheel, how- 
ever, it becomes possible to transmit velo- 
cities by means of epicyclic trains, which 
would be practically impossible by ordi- 
nary means \s an illustration, suppose 
it is required to have one shaft make 641 
revolutions to one of another. As 641 is 
a prime number, this ratio could not be 
transmitted exactly by ordinary gearing 
on account of the large number of teeth 
required for a single wheel; but by means 
of an epicyclic train it can be readily ac- 
complished. Of course, the necessity for 
such ratios as this rarely occurs in ma- 
chinery 

A method of solving problems involv- 
ing epicyclic trains, which will be more 
convenient for many than that which we 
have followed, is by means of a general 
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Let v = the value of the train 
or the product of the number of 


formula 
ot gears, 
teeth on the drivers divided by the pro- 


ducts of the numbers of teeth on the fol- 


lowers, which would be, in Fig. 5, 


Fx< D 

ae 3 
In case of pulleys, z the product of 
the diameters of the drivers divided by 
the product of the diameters of the fol- 
lowers. Let f, / and a represent the num- 
ber of revolutions of the first wheel, last 
wheel, and arm, respectively, in the same 
time. 

Then, 
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Hardening Thin Pieces of Steel 


Everyone who has attempted to harden 
thin pieces of steel, such as slitting saws 
blades, the diff- 
culties of them the 
hardening bath straight enough to lie still 
lo obviate this difficulty 


or safety-razor knows 


having come out of 
ov the bench 
the American Gas Furnace Company, of 
New York, have made a number of ma- 


chines similar to those shown with this 
and which have several very interesting 
features. [he machine at the left is ar 


ranged for hardening thin saws, while the 
blades of the “shave 


ther is for razor 


vourself” variety. 


Referring to this machine, 1 is the air, 
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the blade is heated to the desired degree, 
This is accom- 
plished by the 
which opens the two-way valve 17, admit- 


the hammer 15 is raised. 
pressure on treadle 16, 
ting air under 1% pounds pressure into 
the cylinder 18, raising a piston therein 
attached to shaft 19, and on this is the 
fork 20, which engages the collar 21 fast 
on the hammer stem 22, thus finally rais- 
ing the hammer 15. When hammer 
has reached the top, it is held up by the 
hooks 23, automatically engaging the pin 


the 


24. The spring valve 25 is provided in 


a branch of the air supply to blow off the 
hardened blades, and is operated by the 
same pressure on the treadle 15 which 
raises the hammer. 

The hammer has reached 


moment the 

















+. the 


If One 


other will be represented as , meee 


direction is represented as 


last wheel is to revolve in the same direc 
as the 


fixed, wv is 


tion first, supposing the arm to be 


+, and if the opposite direction, 





it is or example, take the data as 
at (>), then, 
f/—a 
vyv=-— = , whence 7= ja. 
Oo a 
Again, let it be required that L shall 
make one revolution to 1000 of 4 (Fig. 5), 
; I Tooo 999 
Oo — 1000 Ivv0 


27X37 _ F XD 
40X25 CxL* 





PIECES 


GAS FOR HARDENING THIN 


FURNACES 
2 the the gas supply. The 
cock 4 and valves 5 and 6 control the flow 
and 8 


into an 


water, and 3 


of water through the hammers. 7 


which dischargs 


that 


are overtiows 


epen funnel 9, so any stoppage of 


circulation can be detected at once Phe 


burners 10 and 11 are supplied with gas 
cock I 3, the 


the 
f bluish-green 


and air by valves 12 and 


cesired regulation being when bases 


appear like a steady layer 


headlets about 1/16 inch high, the remain- 


higher parts of the flames being 


der or 

blue 
When the carrier 14 1s heated to a red 

heat, the blade or other flat article to be 


hardened is placed on it, and just before 








the top. the treadle should be released. 
This opens the other port in the two-way 
valve, allows the air to from the 


cylinder and the piston-shaft with its fork 


escape 


will fall to its lowest position, the hammer 
This ham- 
mer to drop freely when the time comes 


remaining up will allow the 
to release it with its full weight upon the 


blade to be When the blade 


has been heated to the proper degree for 


hardened. 


hardening, the carrier handle 26 is pushed 
forward as far as it will go. This deposits 

f the anvil. 
back 
quickly to its original position causing the 
the heated 


the heated blade on the center 


Then the carrier handle is drawn 


hammer to drop freely upon 
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blade where it should remain until just 
before another blade is heated to the re 
quired degree. the hammer is 


raised as before, the blade just hardened 


Then 
being blown into the receptacle 27 by a 
flattened air 
branch controlled by the spring valve 25 


nozzle not seen, on the 
mentioned before. 

A pin secured in the carrier-rod and 
the 
turn and deposit the blade on the anvil, 


traveling in a slot causes carrier to 
and by the same means when drawn back 
it assumes the proper position for receiv 
blade to be Che 


handle being free to turn on the carrier 


ing another heated. 
rod, it may be gripped tightly, and not in 
terfere with the twisting of the rod and 
carrier. 

A rod is the carrier-rod 
so as to revolve, and is supported by and 
that 

this 
glides over an inclined projection on the 


mounted on 


slides on a horizontal rod, so when 


the carrier is moved forward rod 
lever 28, but when carrier is drawn back, 
the rod engages the projection, trips the 
the and hooks are 
shaft, the tripping 


lever releases the hammer allowing it to 


lever, and as lever 


pinned to the same 


drop. 





At the Hendey Machine Company 


Among the interesting 
pliances at the Hende\ 
pany, Torrington, Conn.., 


tools and ap 
Machine Com- 
is their machine 
for turning the rims of hand wheels for 
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lathes and milling machines, as shown in 
Fig. 1. This is practically a lathe head 
mounted on a shaper column and in place 
of the regular shaper table or knee ts 
one having a central column carrying a 
tool slide which operated by the worm 
and worm gear at the bottom. 


The work is mounted on the lathe 
spindle in the usual way, the tool adjusted 
so as to give the correct radius, which 





can be done by the cross slide on top 
of the column, and the machine started 
’ 
X 
4 
al x 
' 
Ps 13 
THE ROUNDED-TOP GEAR TOOTH 
up. The feed is entirely automatic and 


the tool swings around the outside of the 
rim of the wheel, making a perfectly true 
circle and stopping automatically when it 
has completed its travel. It is a very 
simple little machine, but one that does 
without attention except 
the wheel setting it for a 


its work any 


handling and 
new cut 
\nother 
out of the ordinary is 
the 


machine which is somewhat 


shown in Fig. 2 


finishing outside of the change gcar 


case of the well known Hendey-Norton 


43 
type. The central holes in this are bored 
and the 
shown 


case mounted on an arbor as 


\s the handle which operates the 


tumbler gears move in a true arc around 


the central shaft it is desirable, if not 
absolutely necessary, that the outer sur- 
face of this should be concentric with 


it, so that the spring plungers may work 
the holes. It also 
attractiveness of the lathe to 


For this 


uniformly in various 
adds to the 
have this case finished in this way 
purpose a grinding machine of the planer 


type was devised as shown, and the work 


passes back and forth under the wheel, 
it the same time being turned by the 
rachet shown connected to the crooked 
lever in front. With this machine it is 
an easy matter to finish these in this way, 
and the cost is low, as the machine is 
automatic after being started at work . 
In experimenting with their new 


geared heads they have been led to adopt 
the form of tooth shown in Fig. 3, which 
is practically the standard involute tooth 
shown 
amount of this 
way has the effect 
stub-tooth 


concerned 


with the point rounded off as 


Che 


rounding, 


formula shows the 
which in a 
so far 

This 


satisfac- 


of making it a short or 


as working surface is 


form of tooth has proved very 


tory, and runs much more quietly than 


the regular tooth under the conditions 


which exist in a geared head. It would 
be interesting to compare the running 
of this tooth with teeth having the outer 

rounded portion entirely cut away 
bove the line XX . 
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ome Special Tools Used in Italian Shops 


Machining Carbureters and Various Sizes of Projectiles in Milan’ 


Shops While Holding the Work by Ingenious Expanding Chucks 





B Y 


Having charge of the automatic depart- 
ment of the Italian Branch, in Milan, of 
the firm of Alfred H. Schutte, I had last 
year to install a complete plant of ma 
chines, tools and fixtures, for a bicycle 
motor factory, for a daily output of 60 


motors. 


CARBURETER FIXTURE 

In arranging to machine cast pieces for 
the carbureter shown to the left in Fig 
1, I had trouble in clamping the 
pieces from the inside with a three-jaw 
chuck: The casting was very thin and be 
came distorted upon the tightening of the 
also, the casting being conical in 
a few points which 


much 


jaws; 
side there were only 


. 


B, Fig. 2 
spindle C 
and in the end of which are slots D, cor- 
responding in position to the openings to 
be machined in the work. C is movable 
lengthwise and can be shifted endwise a 


In this bracket is adjusted a 
which is hardened and ground 


distance corresponding exactly to the dis- 
tance between the different planes of the 
A blade E well 


holes in the cast piece. 


supported in slots in each leg of the 
bracket is pivoted on the lever F and, 
forced successively by means of the lever, 
into each groove of the spindle C. The 


latter can, therefore, be set readily to suit 
the position of the three openings to be 
machined 

The clamping device on this fixture is 

















!URRET LATHE FIXTURE 
were gripped by the jaws, and as soon as 
it had short distance, the 
piece became loose and when the chuck 


been turned a 
was tightened again, the work would not 
remain in its original position. 

Che fixture then devised for holding the 
piece is a differential 
as a face-plate fixture which is 


expanding chuck 
serving 
shown in Fig. 1, and the construction of 


which will be seen in Fig. 2 

The operations to be done on the car 
bureter consist in drilling, milling and tap- 
ping the three openings which are in the 
periphery of the piece, at an angle of 90 
degrees one to another, two of these 
openings being in the same plane, and the 
third at the other end of the piece. 
These openings are to be made in 
a Warner & Swasey No 


4 machine having six tools in the turret. 


one 
three 
one setting on 


CONSTRUCTION OF THE FIXTURE 


On the nose of this machine is fixed a 


face plate A to which is attached a bracket 


FOR HOLDING CARBURETER 


made as follows: The end of the spindle 
C receives two hardened and ground steel 
rings G H which are adjustable, but with- 
out any shake. These rings as well as 
the shoulder of ¢ the head of the 
central stud J have beveled edges and are 
well polished In the thus 
formed are three steel piano-wire rings J, 


and 
V-gre OVeS 


which are opened by operating the eccen 
tric lever K, fixed on the end of J. This 
lever rests against a regulating nurled nut 
L. and when moved to the position in- 
dicated draws back the head of stud / 
and so compresses the beveled rings GH 
and expands the three piano-wire rings J 
against the interior of the work. The ex- 
panding rings thus support the work at 
three different places and the pressure is 
equally divided. The number of rings re- 
quired in a fixture of this type depends 
upon the length of the piece to be clamped. 
The device can be made with steps if the 
work is of such a form as to require this 
[Three pins M screwed in 


construction 





DO M O N 


spindle C and passing through holes in 
the head of / act as stops for locating the 
casting always in the right position. 
When placing the work on the fixture the 
nurled nut LZ is unscrewed until the rings 
are expanded sufficiently to hold the cast- 
ing; then with a wooden mallet the ec- 
centric lever K is set to the position 
shown causing the work to be held tight. 
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CARBURETER 


HOLDING 


FIG. 2. FIXTURE FOR 


FINISHING LARGE PROJECTILES 

An important Italian firm making large 
pressed shells of different sizes, had con- 
siderable trouble in handling and finishing 
these heavy pieces, and asked the firm of 
Alfred H. Schutte, here in Milan, if they 
could undertake the arranging of the ma- 
chinery, tools and equipment complete to 
make these shells rapidly and accurately 
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The problem was a difficult one, so I first 
examined the method they had been fol- 
lowing for doing the work. 

These shells are very uneven and the 
walls are often % inch thicker on one side 
than on the The first operation 
consisted in gripping the outside of the 
shell in a heavy scroll chuck and center- 
ing the other end; but the shell being 3 
feet long and weighing 1700 pounds, al- 
ways dropped at the outer end and they 
could never bring the center exactly in line 
with the chamber in the shell. 

After the center was formed the tail 
stock was brought up to the end of the 


other 


work and the outside was then turned. In 
the next operation they gripped the shell 
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as stated, 36 inches in length and weigh- 
ing 1700 pounds, while the smallest is 24 
inches in length and weighs 550 pounds. In 
centering the shells vertically the weight, 
instead of being objectionable as in the 
horizontal process, becomes of service as 
it is sufficient to expand the rings which 
locate the work by the interior. 
The fixture is constructed as follows 
A tubular upright 4A, 3, with 
ground true and concentric with the ex 


Fig. bore 
terior is adapted to be fixed in the base 
plate of the special drill press. On the 
outside of this tube A are adjusted three 
steel members B C D whose diameters cor- 
respond closely to the diameters of the 
three different sizes of holes in the shells 


+ 7 
’ 





ccidiish 


os 











FIG. 3. PROJECTILE 


by the outside and with tools in the tur 
ret finished the interior, threaded the rear 
end and also turned the grooves for the 
copper rifling band. They had trouble in 
machining the inside of the work which 
was always out of center. The central 
hole was 23 inches deep by 6 inches in 
diameter, and the long bar on whose end 
was fixed a cutter to turn to the bottom of 
the conical hole, always vibrated and de 
flected so that only light cuts could be 
and the finished hole was 


taken never 


quite central 
\ CENTERING DEVICE 
The fixture I had made for the carbur 
eter suggested a method of handling these 
shells. 


lathe to be centered, | made a vertical fix 


Instead of putting the shell in the 


ture to be used under a special drill press, 
which prevents all trouble in centering the 
The one 


shell. fixture has to center three 


different sizes of shells, the largest being 





CENTERING 
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ie He 
ie 
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FIXTURE 


and the facing corners of which are bev 
eled, ground and polished. The. steel 
plano wires used in the fixture for the 
carbureter are replaced here by steel 
balls, and small punched rings E con 
nected by spiral springs F prevent these 
balls from dropping out of place. A con 
ical plunger G having its shank ground, 
is adjusted nicely in the tube A. Spiral 
springs HiJ are inserted in a row of 


faces of parts BCD 


to separate them and so allow the diam- 


holes formed in the 


eter formed by the circle of balls around 


these steel rings to become smaller and 


permit the shell to be placed on the fix 
ture. In setting a shell on the plunger 
its own weight will press together the steel 
rings, thus expanding the ball circles and 


The 
drill press has a movable head which, when 


centering the shell from the inside 


swung around, allows the shell to be 
placed on the conical plunger. The shell 
being in place, the head of the drill press 
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is turned back to the right position against 
a stop, which is so adjusted that it brings 
the drill exactly in line with the center 
of the ball circles and the plunger G 
TURNING THE SHELLS 


[he first operation in turning these 
shells is to hold the work internally in a 
manner as 


the 


fixture arranged in the same 
the for the 
other end of the shell is carried by its 


In this way the complete exterior 


one carbureter, while 


center. 
surface is turned and finished, with the 
grooves for the copper band, perfectly 
concentric with the interior 

The second part of the operation is to 
cut away the center. Two rollers fixed 
on two slides are forced under the shell, 
the tailstock is drawn back and then with 
the cross-slide tools the point of the shell 
is finished 

The next 


After the shell has been fixed in a chuck 


operation is much easier 
of the same type, but clamping at the out 
side instead of the inside, a form of hol 
low mill is used to machine the parallel 
This is finished with a 
blades 


part of the hole: 
special mill with 
trolled by a conical guide having the same 
shape as the cone of the shell; with this 


movable con 


a coarse cut can be taken. 

[he time required to center the shell is 
10 minutes. The time required to turn the 
outside and form the grooves for the cop- 


per rings, is 3% hours. The time required 


to finish the inside complete, cut the 
thread and form the copper ring is five 
hours 

The same shells are finished with the 


improved tools and fixtures twice as fast 
is with the old process 


Hardening Tools 


By Frep WALSLEBEN 


My interest was aroused during some 
early experience by unaccountable fail 
ures in hardening, although I had taken 


every precaution. After making a caretul 


investigation to discover the causes of my 
occurred to me that 


troubles, it finally 


the cause lay wholly in the way the steel 


1 | 
was quenches 


Most hardeners said that the hot steel 
in mediate i\ itter immersion in the 
quenching bath, should rapidly be moved 
about until cold, but I reasoned that the 


tool in being moved about in the bath was 


kept at a too uneven temperature, Owing 


to one side of the tool being constantly in 
contact with cold water, and that a trail 
of comparatively hot water is in contact 


with the other side. Of course, this un 
even temperature produces strains which 
often result in fractures whose cause 1s 
looked upon as a mystery 

1 therefore held the tool stationary 
while it was immersed and to my satisfac 
tion experienced no further difheulty 
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Proposed New Building of the 
Franklin Institute of Phila- 
delphia 


This institution for the promotion and 
encouragement of manufactures and the 
mechanic and useful arts is about to erect 
a magnificent structure on the New Park- 
way which extends from the city hall to 
Fairmount park; the contemplated loca 
tion is at the point where the Parkway 
Sixteenth and Arch streets 
Last the “Franklin Fund” held in 
trust by the Board of City Trusts was set 
aside for the use of the Franklin Institute 
in erecting a new building, providing a 
sufficient sum was collected independently 
of this amount, which could be added to 
the Franklin fund so that a suitable build- 
ing could be erected for the use of the 
the same to be a 
memorial to Benjamin Franklin. 


intersects 
year 


Franklin Institute; 


SUGGESTED DESIGN 


The suggested design illustrated shows 
by a 
plot of 


surmounted 
triangular 
The building will be isolated so 


an imposing edifice 


dome located on a 
ground. 
that an abundance of light can be secured 
and, as planned, will include a large audi- 
torium and a small hall on the first floor, 
laboratories, and ex- 
the The 
museum committee will be 
situated on the second floor and the third 
floor will be 
the Institute, 
free-hand and architectural drawing, ma 


besides the offices, 


hibition rooms in basement. 


and rooms 
occupied by the schools of 


which include mechanical, 


chine design and naval architecture. The 
extensive technical library will occupy the 
entire fourth floor. The reading room 
and reference library will be directly 


under the dome. The stack room will be 


at either side of the building and space 


will be provided for smoking and con 


rooms. The building will be so 
that 


and 


versation 


designed conventions of manufac 


turers meetings of scientific bodies 
can be held in the main auditorium, ex- 
hibition hall and committee rooms, with 
out interfering with the ordinary use of 


the building 


\VAILABLE FUNDS 
The committee having the building pro 
ject in hand has subscriptions amounting 


to over $220,000, which, together with the 


“Franklin Fund,” and the value of the 
present building, brings the entire amount 
available at the present time to over 


$400,000. The committtee has hopes of 


obtaining additional subscriptions, as a 


larger sum will be necessary to cover the 
erection and maintenance of a_ building 
to the city of 


fittting 


which will be an ornament 


Philadelphia, as well as a me- 


morial to Benjamin Franklin 
rhe 


lished by any 


Franklin Institute was not estab 


fund bequeathed by Ben- 
Franklin. It established in 
1824, after his death, and named in his 


jamin was 
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honor as a tribute to his 
While the Institute is well known in the 
city of Philadelphia, and by scientists in 


usefulness. 


general throughout the United States 
and Europe, very few persons are ac- 
quainted with its history 

FOUNDING OF THE INSTITUTE 


In the year 1824 the first meeting for 
organization held in the county 
court house at Sixth and Chestnut streets. 
attended 
the election was held the roll 


Was 


The meeting was very largely 


and when 


contained between 400 and 500 members. 


The object of the association was “the 
promotion and encouragement of manu- 
factures and the mechanics and useful 


arts, by the establishment of popular lec- 
tures on the with 
them, by the formation of a cabinet of 
models and minerals and a library, by 


sciences connected 
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have their own meetings 
papers relating to 
the members. thus 
keeping abreast with the times. The 
Journal of the Institute is a technical 
publication having a circulation not only 
country, but throughout many 
countries of Europe and is found upon 
the shelves of all scientific and technical 


These sections 


and discussions of 


their special lines, 


in this 


institutions abroad. 


TECHNICAL WoRK OF THE INSTITUTE 


[he first exhibition of American man- 
ufactures in the United States was held 
under the auspices of the Franklin In- 
stitute in the vear 1824 in old Carpenters 
Hall in Philadelphia, and since that not- 
able event the Institute has held over 29 
exhibitions Many of the exhibitions 
held by the Institute have proved to be of 
incalculable value to the city, State and 














os a 








BUILDING FOR 


PROPOSED 


offering premiums on all objects deemed 
worthy of encouragement and examining 
inventions submitted to it and by 


deem ex 


all new 
such other measures as it 

From the very first the supreme 
the Institute the 
of mechanics. 


may 
pedient 7 
instruction 


aim of was 


The scientific library has until 


at the present time it numbers about 100,- 


grown 


000 titles, many of the volumes being 
very rare, and it is considered one of the 
most important scientific libraries in the 


United States, but the space available is 
inadequate to properly house this exten 
sive library, which is growing, and will 
to grow, not only in size, but in 
Besides the 
the Institute 


continue 
regular 
there 


value, every year 


course of lectures of 


are certain sections relating to special 
subjects, such as physics and chemistry, 
photography, electricity, mining and 
metallurgy, mechanics and engineering. 


[HE FRANKLIN INSTITUTI 
country The National Electrical Exhi 
bition held by the Institute in 1884 is 


acknowledged by all who are engaged in 
electrical industries to have been by far 
the most important event of its kind ever 
The the board 
that which was 
composed of eminent men of science in 
Europe and America, and the admirably 
planned and thorough tests of lamps and 


undertaken reports of 


of judges of exhibition, 


electrical 
a standing in 


dynamos and other apparatus, 
have given to the Institute 
scientific circles at home and abroad such 


as it never before enjoved 


MEMBERSHIP 

[he membership of the Institute is not 
confined to the city of Philadelphia. The 
membership is divided into two classes: 
One, the resident membership, the other, 
The 


resident members will be found in almost 


the non-resident membership. non- 
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every city of the United States, so that view of the cutter showing the taper shank square pockets % inch deep, and a set of 
the Franklin Institute, while primarily a and square ends of the cutters which, by cutters which are held in position with 


Philadelphia institution, is, in fact, a na the way, can be pushed out without tak set-screws, and on which the cutting 
tional organization, and if the plans of ing the cutter off of the shank. points have been rough ground to the 
the present managers are carried out its Fig. 3 shows the grinding fixture with cutting angle: in this fixture they are to 


sphere of usefulness will be greatly en- 





larged owing to increased facilities, as 
the new building will be one of the finest 
and best equipped of its kind in the 
country, if not in the world 





Inserted-tooth Cutters and a Cutter 
Grinding Fixture 


By Wa. G. THUMM 

At page 396, A. York shows a sketch 
and gives a description of an inserted 
tooth cutter. I have been using this style 
ot cutter for about one year, and have 
overcome the objections he makes to 
using square steel for the cutters. I am 
using both round and square, and find the 

















FIG, 2 INSERTED TOOTH MILLING CUTTERS FIG. I 


























FIG. 3. GRINDING FIXTURE WITH CUTTERS READY TO BE GROUND TO LENGTH 








FIG. 0. END VIEW OF GRINDING FIXTURI 


square steel to be the most satisfactory. 
While the square-hole cutter head is more 
difficult to make, I overcome this by mill- yaa 


chanics on account of the pressure of . eden ty a Pon i 


ing the slots in the head and fitting a ring 
on the outside; although this may not be 
considered good practice by some me 


the fastening screws forcing the cutters 








against the ring,, which pressure, owing 
to the ring being fitted on an angle, might j 
have a tendency to force the ring from the 
head. I also overcome this by screwing studs 








FIG. 4. GRINDING FIXTURE WITH CUiTERS READY FOR GRINDING ON THE FACE 





in the solid part of the head and between 
each slot, and rivet the ring to the head 
This makes the ring rigid, and it shows 
no tendency to push away. The square 
steel is also much easier to make a grind- 
ing fixture for, while from the round cut- 
ter | never did get any very satisfactory 
jig results. 

Fig. 1 shows a face view of the head 
with sixteen 5/16-inch cutters of high 
speed steel, and the method of holding the 





cutters with headless set-screws The 











steel used is the same as is used in the 
Armstrong tool holders. Fig. 2 is a rear FIG. 5. HOLDING THE CUTTERS FOR GRINDING THE POINTS 








be ground to one length, after which they 
are placed in the opposite side of the fix 
which 


ture, as shown in Fig. 4, has 90 


degree angle grooves % inch deep in the 
fixture as well as in the clamp screw-plate, 
to be ground on the cutting face. Then 
they are given one-quarter turn in the fix 
ture, as shown in Fig. 5, and the adjacent 
cutting point is ground. Fig. 6 is an end 
view of the fixture and shows the vertical 
as well as the sloping side, the angle of 
which is 38 degrees. 

I use the hardened steel for these cut 
ters, and grind on a surface grinder, but 
can be used with annealed 


this device 


steel on a milling machine as well. 





Gears of Unusual Dimensions with 


Planed Teeth 


The illustration shows a cut gear and 


pinion recently produced by the shops of 
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Helps and Don'ts for All Who 
Grind 


The following extracts from an advance 
booklet by 
the 


the title given, re 
Norton Company, 


copy of a 
issued by 
Mass., 


many 


cently 
Worcester, 
sistance to 


will be found of as 
in selecting and using 
grinding wheels: 
Don't believe that 
ground equally well with one and the same 


~ 


all materials can be 


wheel. 

Spindle speed and character of the ma- 
terial, shape of work to be ground and 
surface of wheel in contact are prime 
factors 

In cylindrical grinding, speed of work, 
diameter of work and depth of cut must 
with in the 


the right combination of grain and grade 


all be reckoned selection of 


The condition of the machine affects the 


efficiency of the wheel. Heavy machines 


with large wheel spindles and massive 
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bronzes, to obtain a finish the wheel must 
be as fine as the finish required. Bronzes 


with “manganese” or “phosphor” admit 
of coarser wheels. 

For a fine finish on hard stock, a coarse 
wheel may be necessary, and the harder 
the stock the coarser the wheel. 

The width of the should be in 


proportion to the amount of the material 


wheel 


to be removed with each revolution of the 


work. 
If you reduce the width of the wheel, 
you must use a finer feed, and conse- 


quently do less work. 

Never mount wheels without flanges. 

Flanges should be, at least, one-third the 
diameter of the wheel; one-half is recom- 
mended—always concaved, never straight 
or convex 

Use 


larger than the diameter of the flanges, or 


pulp or rubber washers a trifle 
flanges with soft-metal facings 
Don’t start work on a new wheel until 


you are sure it runs true 














FIG. I, PLANING A 


Chicago, Il] 
mixture, 


Caldwell & Son Co., 
semi-steel 


H. W 
s| he 
the weight of the large gear being 13,200 
pounds and of the small gear 8100 pounds 
The pitch diameter of the large gear is 
inches and of the pinion’ 55.4! 

Width of face 27 inches, pitch 3 


gears are of a 


95.5! 
inches. 
inches. 
[he gears were cast in halves and the 
joints planed. The dimensions of the 
gears are unusual on account of the small 
pitch as compared with the wide face 
The teeth were machined in a large gear 
planer, it being considered preferable to 
the teeth, rather than mill them 
on account of the dimen 


sions of the gears. 


plane 
extraordinary 
The gears are to be 
used in with the drive of a 
mining hoist in the Lake Superior copper 


connection 


mines 


LARGE 





PINION 


wheel call for a different wheel 


than lighter machines with smaller spin- 


support 


dles. 

Don't use a hard wheel to economize— 
it is production you are after; big produc- 
tion is economy. 

A hard wheel is more apt to change the 
temperature of the work or to become 
glazed than a soft one; furthermore, it 
requires more power to do the same 
amount of work. 

It is a common error, when grinding 
steel and cast iron, chilled iron and hard- 
ened steel, that to produce a fine finish a 
wheel must be as fine as the surface de- 
A coarse wheel will produce a fine 
finish, if certain facts about grade, depth 
of cut, speed of work, speed of wheel, etc., 


sired 


are observed. 


When grinding brass and the softer 


FIG. 2 


Weer. 
be sini 


© 


“= 
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“sa 
ay 








PLANED TEETH 


A LARGE GEAR WITH 


Never attempt to true a wheel for round 
grinding unless the diamond is held in 
a rigid tool post on the table of the ma- 
chine. You cannot work with 
such a wheel when it is trued “by hand.” 

Don't start to grind until you know the 
enough,” but 


do good 


speed is right—not “near 
right. 

Even a slight variation in speed may be 
the cause of success or failure of any 
wheel. 

Failure is sometimes turned into success 
by merely changing the speed of either 


the wheel or work. 


Complaint is sometimes made that 
wheels appear to be softer toward the 
center. Usually this is because the same 


surface rate of speed is not maintained as 
This 


causes the wheel to wear away faster and 


the wheel is reduced in diameter. 
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appear softer. It is also true that while 
the grade of the wheel may be uniform 
throughout, yet the smaller line of contact 
cue to the smaller diameter will cause the 
wheel to appear softer. 

To increase the speed of a grinding 
wheel gives the effect of a harder wheel; 
decreasing the speed gives the effect of a 
softer wheel. 

For surface grinding, it is customary to 
run wheels at a somewhat slower rate of 
speed than for general grinding. A speed 
of 4000 to 5000 surface feet is usually em- 
ployed. Wheels are run in actual practice 
from 4000 to 6000 feet per minute. 

Transferring a wheel after worn down 
to a small diameter, from a large machine 
to a small one, is a good plan. 

Don’t use the wrong wheel on a job 
because it will require a few minutes’ time 
wheels A watch will 


to change stop 


7 i 














FIG. 4 
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You are not expected to know every- 
thing about grains and grades of wheels. 
That’s the wheel manufacturers’ business, 
and they are glad to help you if you will 
let them. 





Notes on the Design of Fits for 
Various Designs of Shafts 


By E. H. Fisx 


A point in machine design which has 
bothered me to-make clear to students 
would perhaps be of interest to men who 
are working their own way up, although 
it must be necessarily more easily com- 
prehended by workmen already used to 
putting work together, than by students 


' 
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SKETCHES ILLUSTRATING THE FITS OF SHAFTS 


prove to that changing wheels is 
cheaper. 

Considerable difference in diameters of 
work will affect the cutting quality of a 
wheel on any given material. 

A successful wheel on the smaller diam 
eters may work much slower on the larger. 

A wheel most suitable on work of very 
large diameter may wear away too fast on 
work of smaller diameter. 

A suitable for small 
may cause chatter on 
diameters. 

Don’t grind round work dry. 

A good wheel will grind in water, soda 
water, or oil. 

Water keeps the wheel working cool 
and increases grinding production 

Soda water keeps the work and the ma- 
chine from rusting. 

Oil in soda water 
wheel's effectiveness. 


you 


wheel diameters 


pieces of large 


also increases the 


whose ideas of shop construction are 
rather hazy. If a 
ber of gears or pulleys to be put on a 
shaft and the shaft is to be supported in 
bearings, he is apt to look at the line 
shaft in the shop and bring in a sketch of 
his machine like Fig. 1, with only one di- 


mension given for the size of the shaft 


student has a num- 


and no provision for keys, or set-screws, 
or means of taking up end play. 

To convince him that his design will 
not do for machinery where accurate 
running is necessary I sketch something 
like Fig. 2; A is a bearing and B a gear 
which must be fast to the shaft C. This 
shaft, for some reason or other, must be 
put in from the left-hand side. Now, if 
we ream both A and B with the same 
size reamer and turn the shaft C to go 
through the bearing A it will not be tight 
the 

If we ream 


enough in B to prevent set-screw 


from throwing it out of true 


49 
A with one reamer and B with a 
smaller size, say, 1/16 inch less, then we 
can the the shaft a 
driving fit and a running fit in B and A 
respectively and yet the job 
easily. Moreover we now have a shoulder 
at D to prevent the gear B from being 
driven up too far and binding endwise 


$size 


make two parts of 


assemble 


on the bearing; in other words, we can 
make the end play what we wish 

If, on the other hand, the parts can be 
assembled by putting in the shaft from 
the right-hand 3, then 
both holes can be reamed to the same size 
and the shaft 
sired; the part in B can be a few thou 
the part in A. In 
drawing this type I use a fine line at D 
to show the difference in fit 
the same dimension should be used at F& 
and F 


sized 


end, as in Fig. 


turned to fit each as de 
sandths larger than 
Ordinarily 
a shop where standard 


the 
be expressed 


though in 


holes are maintained actual 


diameters required should 
to thousandths 

There is a disadvantage in this con 
that 
D offers almost’ no resistance to pushing 
the shaft too far to the left, and unless 
the shaft as 
cause trouble 


struction in the minute shoulder at 


there is a fixed collar on 


shown it will be apt to 
With two or more gears or pulleys, as in 
4, and a shaft which 
the left the best 
feasible is to reduce the diameter to that 


must be 
method 


Fig 
in from 


put 
when 


of the next smaller reamer at each gear 
If there is a nest of these gears this may 
be impractical owing to the great reduc 
the the: shaft In that 

the carefully 


reamed and by the use of a long key run 


tion in size of 


case all gears may be 
ning through all of them and some means 
to prevent the gears from working end 


wise a satisfactory job may be made. 


In either Figs. 2, 3 or 4 keys can be 
the shaft where the 
gear fits on, staked in position and then 
the job assembled without difficulty. If 
the gear is to be between two fixed bear 


ings, as in Fig. 5, 


inserted readily in 


it will be necessary to 
make the bearing at A large enough to 
allow the shaft C with the key D (or D’) 
in place to be 
That is, hole A will have to be larger 
than hole B by twice the amount that the 


pushed through easily 


key extends above the surface of the 
shaft. The hole in E may be the same 
size as the hole in B and a running fit 


may be secured by making the shaft at F 
a few thousandths smaller than it is in B 
If the square key shown at D is used the 
man who does the keyseating will thank 
the designer if he has the shaft turned 
down to the dotted lines so that he can 
start his planer tool without digging out 
If the Woodruff 
key, shown at D’, is used then the full 
This 


expedient and the one shown in Fig. 3 


a starting place by hand 
size of the shaft can be maintained. 
are useful in that they each save turning 


off stock and preserve the strength and 
stiffness of the shafts 
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Allcore Molding of Turbine Rings | 


Design and Construction of Core Boxes. 


Venting of Cores. 


Rodding, Wiring and 
Sweeping the Mold and Style of Top Used 





BY 


[he illustrations show the way in which 
the writer has made several sets of buck- 
ets and guides for turbine rings, ranging 
in diameter to & feet. 
lhe work is nearly all cores, hence the 


from about 5 feet 


principal interest of the job centers in 
the core boxes, and the way in which the 


mold is made from them. Portions of 
the two rings are shown in Figs. 1 and 
2, in plan and vertical section, respec 








FIG. I, TURBINE RING PLAN VIEW 
tively. The three tiers of buckets and 
guides, Fig. 2, provide the means for 
working the turbine at full or at reduced 
gate, and the blades in these tiers are 
cast in one with the webs which separate 
them, and with the upper and lower 
plates. The ring of guides also has a ring 
cast with it which is bolted to the inlet 


pipe, and down the inner vertical face of 
which the governor ring moves when the 
full inlet is afforded to the water. 

It is obviously desirable to include the 
separating webs and the top and bottom 
plates in one complete core, including 
the three tiers of openings, the reasons 
for which are facilities in making and set 
ting. Sometimes the three tiers of cores 


are made separately, and set one over the 


Ar 








pee 


rac. 3. ¢ 


RES 


;U Sar 


t 


H O 


other, but there is then difficulty in get 
ting them plumb. There might also prob 
ably be some slight distortion due to sag 
before drying, in which case they would 
not alike. 
urged against making them in one is the 
»f blackening the web openings, 
44-inch or 54-inch 


be The objection sometimes 
difficulty 
which only 
spaces, but a thin camel-hair brush on a 
gets over that difficulty. The 


give about 


long handle 




















FIG, 2 TURBINE RING SECTIONAL VIEW 


the core 
made 


settled before 
must 


matter imust be 
made because it be 


a single box for the three tiers, 


box is 
either as 


or in three separate boxes, one for each 


But in either case the boxes must 


core. 


A 
CORES 


FIG. 4. 


/* 





B 


SOS 


OR OUTER RING 





RN ER 


be divided where the webs come, for the 
purpose of rabbeting out the recesses for 
these. 


As 
from its fellow by a web, the actual cores 


each passage is quite separated 
could only be stood on one another by the 
use of chaplets, which would be a bad 
practice, and insecure. But by extending 
each core into a print formation at each 
end they can be supported thus by the 
extraneous aid of the prints; see Figs. 3 
and 4, illustrating outer and inner rings 
respectively. Neither will thes¢ exten- 
sions of the cores require any sweeping 
of a circular ring or rings to set them by, 
for they can be set by lines struck on a 
level bed. Nor is any filling up required 
between the core extensions if they are 
made to abut by their edges, and so just 
complete the circle. This is shown in 
Figs. 3 and 4, which represent three cores 
each for the outer and inner rings respec 
tively as they appear when laid together 
on a leveled sand bed by the circles A A, 
struck on the bed. 
are made to complete the circles extend- 


ing at B B, beyond the terminations of the 


The print extensions 


cores with that object. 











FOR INNER RING 
Views of the core boxes are given in 
Figs. 5 and 6. These are drawn from a 


view of the box in the position in which 
the cores will lie in the mold, that form 
the buckets in Figs. 3 and 4. An outside 
of the is shown below. The 
main body of these boxes is composed of 
the outer framing E, and the inner block- 
ing / with hardwood facings. The rea- 
son for facing with hardwood is that the 


view box 


large numbers of cores rammed in a sin- 
gle box, when orders are repeated, would 
soon roughen up and destroy the accuracy 
The back- 
ing F, therefore, is made of pine to lessen 
the cost, and the facings C are of hard- 
glued and screwed to F. The 
method of blocking up the backing F is 


of the box ig pine were used 


wood 
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adopted in the larger boxes for the pur 
pose, partly of economizing timber, but 
chiefly to lessen the risk of shrinkage. 
The same object is sought in arranging 
the blocking and facings with end grain 
on, as indicated by the shading. A plank- 
way arrangement would result in shrink- 
age in course of time, with a reduction in 
the depth of the cores made therefrom 

Whether the box sections are to be 
rammed together, or the cores separated, 
it is better to make the box first of all to 
the full depth of the rings, plus about 
half an inch for sawing into three parts, 
and planing the sawn faces. This device 
not only saves time in working through, 
but insures the three boxes, or box parts, 
being precisely alike. 

The internal shape of the box is best 
marked from a templet, first on one side 
then on the other, squaring over from one 
face to the other as a guide to the tem 
plet. The recesses for the shrouding 
plates D and the intermediate webs are 
rabbeted down into the joint faces of the 
boxes, as indicated in the lower view in 
The pieces for webs and shroud- 
ings are prepared to the proper thick 


Fig. s. 


nesses and curves, and to fit freely enough 
to be drawn out of the core box endwise, 
but with scarcely any side play. They are 
indicated in place in the box in Figs. 


ul 


and 6, except that the top one is omitted, 
in order to permit of better showing the 
blocking in the box. 

The boxes can now be used separately 
for superimposed separate cores, or be 
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fastened together to form one. Or pri 
f« rably the three-tier core can be made 
by putting the three box sections over 
one another as the ramming up proceeds, 
because this gives the coremaker a bet 


ter chance to ram every portion to the 


wm 
— 


through a %-inch sieve, whence t vents 
come out at the print ends. 

When the ring of bucket cores is laid 
down on the face of the mold the work is 
practically completed. The cores are simply 


adjusted by their print edges to circles 
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lie below the webs, which can then be 
struck off for the webs to rest upon. But 
the box parts must be registered over one 
another with dowels to prevent side shift 
ing. They can be kept down firmly with 
weights, or iron staples, or dogs 

The boxes are parted along the joints 
H H, and the frames open at the corners 
II, where the wooden clamps JJ hold 
them temporarily during ramming A 
core made to the full depth of the ring 
is shown in Fig. 7. It is rammed on cast 
core bars L and wire rods N, and a cen 


tral space is occupied with cinders passed 
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plain top alone is wanted, and this may 
be swept up in loam on a ring plate large 
enough to cover the mold below O, Fig. 8. 
Or a top box can be used equally well, 
both methods being employed. The metal 
is poured through from six to eight in 
gates made in a single circular-pouring 
basin and drops down into the bucket 
spaces. Vents are brought away outside 
the ring of cores 

The guide ring is not quite so simple 
a mold, because the governor seating 1s 
cast with it. The guides are cast lower 
most, and the ring is swept up above 
them. For the outside a plate is loamed 


over and turned down on a level bed, 
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swept anywhere, then a ring is bricked up 
on the plate and swept with a _ board 
sweep. The ring when dried and fin- 
ished is lifted bodily, and laid on the ring 
of cores that form the guides. But be- 
fore it is finally set the inside must be 
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A Taper Boring Head 
By ‘Dem MIC 


The machining of a taper hole is a job 
that must be handled with care, no matter 


























struck up. by what means it is done, and we run 
iz 
\ 

Oo i) 

\ 

: 

is 
FIG. 8. THE MOLD WITH TOP READY FOR POURING 


The inner portion of the governor ring 


can be swept on a loamed plate similarly 
to the above or be swept in green sand 
If the latter, a number of rods must be 


rammed in vertically and horizontally to 


support the sand, and a sweeped piece 


must be used to form the actual face 
neatly, because it cannot be swept to a 
The method of 
that of the 


The plain loam top may 


vertical edge like loam 
pouring, etc., is 
outer buckets 
be used, or th 


similar to 


top molding box is equally 


as good when put on, as shown in Fig. 8, 


the view of the completed mold 





Butter-making by electricity—not bv the 


use of electric power in driving cream 


separators or churns, but by the direct 


application of the current to the cream 
may be 


accomplished if a recently pat 


ented process proves to be of practical! 
that the effect of 
the current on the cream is primarily to 


separate 


value It is declared 


and mass in globule form the 


butter fats held in solution. adding these, 
held in 


Invention 


hitherto lost, to the butter fats 


suspension If this is so, the 


IS an important one, for obviously th 


amount of butter made from a_ given 


amount of cream will be increased. —II’est 


ern Electrician 
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hole requires special fixtures. The essen- 
tial feature of these fixtures is the auto- 
matic feed of the cutting point along 
the required angle, and is generally ac- 
complished by means of a screw, and 
threaded star wheel which is actuated by 
means of a pin or pawl. 

Fig. 1 shows a boring head constructed 
on this principle. In this construction the 
tool block is guided in a dovetail way, 
and is fed along this way by the screw 
and star-wheel nut. This head may be 
fastened to the bar by means of set-screws 
or by taper pins. The bulk of metal on 
the opposite side of the head is to counter- 
balance that on the cutter side. 

[he most serious objection to the ordi 
nary boring head is that of slowness of 
operation as the cutter must be returned 
to the starting point by rotating the star 
wheel by hand to bring it there. This is 
a tedious job on account of the fine pitch 
of the thread used on the screw. 
fault is overcome in the design 
shown here, as the thread in the star 
wheel is mutilated in such a way that the 
wheel may be tipped over on the screw, 


slid 


This 


as shown in Fig. 2 and the screw 
through. 

Fig. 3 shows a side view and section 
through the star wheel showing the muti] 
mutilation is 
rat-tail file. It 
boring 


ated threac. The accom 
plished by means of a 
could, of be done by 
through the wheel at the proper angle, 
but the hole is generally small and the 
thread being of such fine pitch that with 


the file one will do the work in the time 


course, 


used in trying to set up the wheel on the 











FIG, 2 
\ BORING BAR WITH 


across many jobs that must be machined 
by means of a bar 


We 


we can follow in the latter case: 


of which 
We can 


equip our bar with reamers for forming 


have two courses, either 


the taper sides to the hole, or we can 
bore the hole 


cutter, as is used in ordinary boring 


out with a_ single-pointed 


[his method of machining the taper 





QUICK RETURN FEED 
face plate at the proper angle. The clea: 
ance for the screw thread when the wheel 
is tipped must extend up past the cent« 
order to clea 


of the thread as at a in 


on the sides. This mutilation leaves bu 
three or four threads on one side of th 
hole at either end of the wheel, but thes 
will be strong enough, and as the wheel i 
nade of tool steel the wear will not be rapid 
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WE PAY 


A Multiple Perforating Die 
for Shells 





Fig. 1 shows a perforation punch and 
die, for perforating the four holes in 
the transmitter shell shown in Fig. 4 
A similar device, of course, is adaptable 
to any similar job 

Fig. I is a top view of the die with every 
thing except the shell in place ready to start 
operations. aa’ a” a”’ are the four punches 
which are constantly forced back by the 
springs b b’ b” b”’, and prevented from com 
ing out of their relative blocks by the little 
back plates which are held in position by 
the dowel pins shown.- The four slots 
and four holes in the center are intended 
for scrap clearing 

The cast-iron base block E is milled to 
receive the four punch-holding blocks and 
keep them rigidly in place fixed by tw 
screws and two steady pins [his way 
provides an easy and accurate way of 
fixing. 

A side view is given in Fig. 2, show 
ing the several parts in position. Fig 
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FIG. 3 
ELEVATIONS OF THE DIE AND PUNCH 
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Fl j THE WORK 
is a_ sketel f the punch, which 
simply consists of a steel casting A with 
four cast-steel wedges which are guided 
while acting on the punches by the slots 
FF’ F* | (lig lhe plunger in the 
middle serves to keep the shell in positior 
and to prevent it from working upward 
When well made this way of perforating 


is good, and, the tools actually did from 
2000 to 2500 pieces before grinding was 
required \ sketch and section of the 
shell, which is a sliding fit on the ring C, 
constituting the perforating die, is given 
in Fig. 4 

Nottingham, England E. J. W 








Expanding Tool for Finishing Inside 
of Crosshead 


[he illustration shows a tool for ma- 


inside bosses on crossheads. 


recently had difficulty in keeping 


chining 
Having 


Shank for Turret 
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lhe Indian story worked so well that 
it is given here in the interest of certain 
suffering humanity 

An Indian was building canoe along 
the conventional design of his race. A 
friendly and officious trapper stopped to 
admire it and advised a higher bow. This 


— 
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EXPANDING CUTTER FOR FINISHING CROSS-HEAD SHOULDER IN LATHI 


cutters up to size | have made this tool 
work. It works well and 
The old 


way of doing this was very costly, as 


for doing the 
saves time, money and trouble. 


when the finish cutter began to wear and 
cut under we had to send it to the smith 
drawn out, hardened and 
With this 


up all wear by the taper pin 


shop, have it 
ground, which means delay 
tool we take 
in the cutter and still have our size with 
blacksmith work Che 


held in place by two 60-degre: 


out grinding r 
cutter 1s 
po nted set-screws, the cutter being coun 
them 


Rateu W 


tersunk to receive 


TOLMAN 


Jamai Plain, Mass 
oe so . 
The Indian’s Canoe 
1 ngs to Bill, but he won't 

( \\ n work e! 
d ‘ 
world ( The engineer F Or 
ind his ° ttsmen had 
S } v } eT p 1] 
including ( n r and p ! 
ing iv t interested them 
sely« ‘ | m h S 
cr) t addi tinisl 
or making it better, the cheap part of th 
specificatio: pidly vanished As m 
people mixed in, the worse the design 
looked, ind \ ld \\ irk In at spair the 
engineer opened up his heart to Bill, an 


engineer of many years’ experience, both 
with machines and men Bill advised 
that he tell the chief engineer the Indian 


story without giving any application 
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said, “don’t forget the high bow.” The 
Indian grunted in reply, “Huh! Go to 
blazes. This Indian’s canoe.” 


Wilkinsburg, Penn. F. W. Harris. 





A Neat Punch Job 


This shows a punch-press fixture for 
making copper pins, as shown at Fig. 
4. The slots aa are at an angle of 10 de- 
grees, the ends parallel with slots. In 
operation the copper in coils is inserted 
in die at a, Fig. 1, the arm BD acting on 
forces block d forward and 
clamps work solid, while the punches ee, 


rollers c¢ 


Fig. 3, cut the grooves and the shear f 
cuts the piece off. The springs 00 draw 
back block d. 

The work is gaged by g, which is oper- 
ated by stud h, so timed that the gage is 
lifted from the work before the cutting 
off takes place, to avoid a tendency to 
bend the pin by being forced against the 
gage by the action of the shear. 

While particularly 
novel about the tool, it strikes me as 


there is nothing 


pretty good practice for the average shop. 
It enabled us to get them out in much 
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iG. 2 
\ NEA NCHING JOB AND THE TOOLS FOR DOING 11 
suggestion met with favor and was faster time than ever before and only 
adopted \ second white man advised tied up the punch press 
greater beam: a third suggested a shallow The pins are used in large quantities in 
keel Several more made suggestions electrical work, and were formerly made 


design. After 
happened by 


which seemed to better 
an interval the tirst trapper 


again and noticed that the Indian was 


building another canos He stopped to 


advise again. “Building another.John,” he 


by cutting off in punch press and milling 


: | 

slots in fixture. The difference in cost of 
production is apparent, the output being 
limited only by the speed of the press 


Toledo, () A. HANTON. 
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A Crooked Slotting Job 


Three views of a cast-iron water pipe 
of rather twisted shape are shown at Fig 
1. The problem to be solved is the ma- 
chining of a quantity of these pipes to an 
exact angle and length. Our first method 
was to set them up on the slotting-ma- 
chine table with the overhanging flange 
supported by means of packing under 
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Pattern for Lathe Cabinet Leg 


The sketches shown illustrate the build 
ing and molding of a lathe cabinet leg. 
There are so many of these made that it 
is worth while to study out the easiest 
way of molding them 

We first tried with 
this left so much grinding and cleaning 


parted pattern but 


to do, and bad metal on the cope side of 



































st 
4+ 


the machined part E We next tried 
great deal of 


intil adding 


molding it on end and had a 
trouble with lugs H, Fig. 2. 
the dovetail D 

Figs. 1, 2 and 3 show the pattern with 
core prints, loose prints and dovetail, also 
the thickness of metal The cutout for 
the door is in the main core; the open 
ings 4 are cored separate; the pieces E 
are doweled to the pattern and parted 
through X to help draw them from the 
mold, the lugs H are fastened on a hard- 
wood dovetail D as shown in detail in 


Figs. 1 and 4. Fig. 4 shows the way the 




















F pattern is built; '4-inch holes are drilled 
mf through the corner as shown at RF to se- 
1 J curely fasten the hardwood bottom pieces 
5 ' S by gluing in a dowel 
In molding, sand is rammed up to the 
| m : Ip parting line, Fig. 1, the flask rolled over 
i L : and the cope rammed up. After this lift 
? c ; D away the cope, rap the pattern at the 
| J rapping plate P and draw the pattern out; 
then draw the lugs H in the mold and out. 
Pieces E should be taken out the same 
‘ i way and the mold slicked up, making it 
\ ready for the cores 
, E\, The main core should be set in core 
\ a ial print B, then drop in the small cores A, 
ie - 89 ' NC ©) I put on the cope and clamp it down 
b-39: * 3 G This may seem a simple pattern to illus- 
. <> trate, but we had a lot of trouble before 
* being able to get good, clean castings and 
M4 would be glad to hear if anybody has a 
better way 
FIG. I FACING THE ENDS OF A CROOKED PIP FIG. 2 Cincinnati, Ohio \. C. Jones 
neath. The first attempt at machining the = 
flanges produced pipes which, when bolted Core Prin. B B 
to place, were right neither as to angle — —- m ' = 
nor length. The difficulty was overcome ‘ . 
in the following way: 
At Fig. 2 are shown two views of a D 
cast-iron fixture suitable for bolting to the oO fo 
slotting-machine table, and machined on ee H’ 
the following faces: AB, CD, and EF | Core Bos | th 16 
The faces CD and EF are machined to Cc 7 
the finished dimensions of pipe, also the ' H 
exact angle. When the fixture is bolted } a 
to the table it is set, so that by sliding the a 
table from C to D or E to F the point of \ 
the cutting tool will be perfectly parallel aR “ae la A 
for the entire length. The pipe is held |} Parting Lin ! 
fast to the fixture, as shown at G. Before “ 24 - FIG. 2 
the pipe is machined it, of course, projects FIG. I = - 
over the faces CD and EF. The dotted [ 
lines show the position of the pipe when [ 
bolted down ready for machining. eT 
The operations of machining are: Set . H 1 
face C D parallel to the cutting tool and E . E i) 
machine flange until the tool just touches cd! 
the face C D, then turn the table round, H H 
set face EF parallel and machine the . 2 
other flange. It will be observed that the ti 
flanges do not “bed” down in the cradle of HU 
the fixture their entire length, but on three “Tr piahaed ' ~ ; | 
strips only. The rough flanges thus set E » E if oO } 
better being supported only at a_ few : = —_" 3 R 
points. This method of machining saved J il p/ \ 
any worry or uncertainty as to the ac | s 
curacy of dimensions. FIG, 3 FIG. 4 
Glasgow, Scotland J. Bratkie HE CABINET LEG PATTERN FOR MOLDING ON END 
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Holder for Round Boring Tools’ 


The illustration shows a_ boring-tool 
holder for three sizes of round boring 
bars using high-speed steel inserted cut- 
ters. I designed this tool some years 
ago and while the one shown has been 
in use only four years, I have used the 


same method for holding round bars for 

















A HOLDER FOR ROUND BORING BARS 


more than twenty years and have never 
known them to slip if tightened with or- 
inary care. 

The body fastens to the tool block with 


the tool post which goes through the 
large hole and clamps it fast when a tool 
is inserted. The split bushing can be 


turned to bring the tool to the desired 
hight and is clamped by the screw at the 
top. 

It will be noted that the bushing is 
split from the outside in to the large hole 
and from this to the smaller 
holes. In this way the one screw clamps 
the bar no matter which hole it is in. 

Concord, N. H. W. H. KINa. 


each of 





A Milling Machine Steady Rest 


We have a steady rest which we use 
for a good many jobs on the milling ma 
chine. 

















A MILLING MACHINE STEADY REST 

The cut shows the way it is built, the 
body being of cast iron, the lower jaw 
or sliding V is of tool steel hardened and 
ground, the overhanging arm is also of 
tool steel hardened and ground, and it was 
made taper to give it strength and at the 


same time to make it as low as possible 
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in order to get under arbors or cut- 
ter collars. 
A key in the bottom fitting the slot in 
milling-machine table centers the device. 
A milling-machine hand doing toolroom 
milling, will at once see the advantages 
of this steady rest for many special jobs. 
Decatur, III. ETHAN VIALL. 





An Adjustable Grinding Fixture 


Figs. 1, 2 and 3 represent a grinding 
fixture used on Brown & Sharpe No. 2 
surface grinder for grinding turret-lock 
bolts. 

The idea of this fixture is to enable us 
right angles with 


Che 


tu grind surface P at 
first 


surface QO shown in Fig. 2. 

















D | = =a J 
wits te 
| —- 


FIG. 1 


operation is to grind surface Q, then by 
placing surface Q against surface N you 
are ready to grind surface P. Should 
lock bolt L show out of square after being 
perfectly ground on surfaces P and Q, 
the adjusting plate A can easily be raised 
or lowered by means of adjustment screw 
after 


J, tightening binder screw A each 


After you have a fixture ad- 


adjustment. 
justed so as to have your work come per- 
fectly square, or at right angles, you are 
then ready to go ahead and grind any 
number of pieces desired 

The fixture is provided with five clamp 
screws H, as shown in Figs. 2 and 3, but 
| have not found it necessary to use more 
than three on this 
work, as it takes very little tension with 
H on lock bolt L to make it safe 
Clamp post 


particular piece of 
screw 
from moving while grinding 
/ is made a loose fit and can be swiveled 
around in any position 

Anyone who has had any experience in 
a very diffi 
fixture off 
have it cut 


surface grinding knows it is 
cult matter to take a chuck or 
the machine, put it back, and 


same as before. To overcome that point 
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the fixture is provided with grinding strips 
C. These strips if necessary, can be trued 
off as often as necessary to obtain parallel 
work. If after constant usage either 
strip C should become too low, it will be 
a small matter to screw on new strip. 
This fixture is located on the center of 
the table by tongues G as shown in Figs. 
1 and 2, and is held down on the table by 
means of two small clamps, same as used 
to hold the vise that comes with Brown 
These clamps rest on 
Base plate 
both made 


& Sharpe machine. 
surface M, as shown in Fig. 2. 
B and adjusting plate A are 
of cast iron and hinged together by means 
of taper pins D. Hinge F, as shown in 
Fig. 2, is made to work a shade easier on 
taper pin D than it does in ear E, so as to 
allow the taper pin D to be driven tight 





























FIG.3 


FIXTURE FOR GRINDING TURRET-LOCK BOLTS 
into ear E, and still have a working fit in 
hinge F. 

There is that I 
given a very great test so far, but from 


something have not 
what experience I have already had with 
it, I am quite sure that it will cut the time 
less than half on this particular job. It 
does not matter how much your grinder 
may cut high or low at either end or edge 
of work, it will easily be overcome by the 
adjustment, which has been already ex 
plained. 

In grinding lock bolt L, not the 
intention to grind more than the two sides 


it is 


P and Q, as after you have obtained a 
perfect right angle, it will be an easier 
and more profitable way to put a number 
of lock bolts L on the magnetic chuck and 
finish the other two surfaces. 

B. M. WELLER 


Franklin, Penn 
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A Pair of Straddle Mills 


Fig. 1 shows a pair of straddle mills 
made in a way that I have never before 
seen employed for this job. 

The disks are cast iron, about a foot in 
diameter. The cutters are of high-speed 
steel. No screws, taper pins nor extra 
fastenings of any sort are used to secure 
the cutters in the disks. 

After being cut to size, the blanks for 
the cutters are annealed. They are then 





MACHINIST 





AMERICAN 


I ran across this pair of cutters in the 
shops of Lipe & Walrath, in Syracuse. It 
was designed by W. C. Lipe. 

E. A. DIXIE. 





A Portable Milling Device 


There is shown in the half-tone a 10 
foot cross made by the Straight Line 
Engine Company, which was too large to 
ship by cars, if in one piece, and too large 
even when parted to be machined by any 

















FIG I A PAIR OF STRADDLE MILLS 


milled flat on one side, cocked up at one 
corner and a gradually diminishing cut is 
taken across the other face from corner 
to corner. The shape of the cutter is 
shown in the line cut, Fig. 2, at B. The 
cutters are then tempered and ground, al 








FIG. 2 THE SLOT IN THE DISK AND THI 
CUTTER 


though grinding is hardly necessary. 

The disks are slotted in the milling ma 
chine, as shown in Fig. 2 at A, two cuts 
being necessary owing to the wedge shape 
of the cutters. After the disks are slotted, 
the cutters are driven in solid and the 
teeth of the assembled cutter ground on 
the cutting edges. The teeth cannot come 
loose, but are easily driven out when it is 
necessary to replace them 


machine owned by the company, so the 
pertable machine, shown in the front of 
the picture, was devised. The vertical 
spindle-milling head driven by the motor 
was used on parallel ways to dress the 
straight joints, and then pivoted on the 





57 


spider, except that it was on top, rather 
than on the side, as shown, to dress the 
circular faces. A temporary screw about 
4 feet long was used to put on the feed. 
[he accuracy of the work depended on 
the accuracy of the ways for the straight 
jeint, and the circular faces on the ac 
curacy of the face of the spider. Neither 
the cost of the rig nor the work was ex 
cessive. The weight of the cross was only 
about 13 tons, so the size and frailty were 
a matter of more concern than the weight. 
Che electric drive renders such jobs par 
ticularly practicable, that is, the taking of 
the machine to the work, rather than the 
work to the machine 


Syracuse, N. Y Joun E. Sweet. 





Catalog Indexes 


You have always advocated a standard 
size for catalogs, which has been a good 
thing; but is not the way catalogs are in- 
dexed a nuisance? Some are indexed in 
the front, some in the back and others 
in the center. When you are looking for 
a certain thing’ you are sure to turn to 
the wrong plac« | tind the best thing as 
a time saver is to cut off the corners of 
the pages that have the index. I cut the 
top corner of all my catalogs in this way 
and can find the index the instant I open 
one of them I think if you would 
advocate a standard way of indexing cata 
logs it would be advocating a good thing 
and a time saver 

South Bend, Ind Joun B. HABERLE. 

















A PORTALLE MILLING 


DEVICE ON A LARGE JOB 
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Discussion of the Previous Question 


Letters from Our Readers Showing How Many Men of Many 
Minds Look upon Various Subjects Opened up in Previous Numbers 





WE PAY 


An Expanding Square Hole 





On page 845 there is illustrated a model 
showing how a square hole having per- 
fectly square corners can be reduced in 
The 


size without changing the shape. 





rAP WRENCH 


writer of the article suggested that some 
fellow may come along and use it as a 
tap wrench. I am inclosing a little sketch 
of this arrangement which I applied to tap 
wrenches at the Pratt & Whitney Com 
pany’s work in the 1877. The two 
wrenches that we made were in use in 1881 


year 


to my personal knowledge, and were is 
as perfect condition after constant use as 
when given out for trial. 

A is the stock. B, the sliding jaws. C, 
the adjusting screw. 
which are used on both sides, the screws 


D, the cap plates 


being tapped in the opposite plate. 
Cleveland, Ohio. Joun J. GRANT 





On page 845 E. A. Dixie gives us an 
illustration of an expanding square hole 


model. As far as its use for a tap wrench 





WITH EXPANDING 


FOR THESE 


find the drawing he made of a tap wrench, 
but show herewith drawings of his, show 
ing its application to a chuck. He made 
a chuck body and sliding jaws but it was 
never finished. While the triangular blocks 
in Mr sketch the blocks 


Dixie’s and 











ALSO 
Milling Hex-nuts 


F. C. P.’s article at page 728, and that 
of J. C. Hafner at page 731 describing 
hexagon nut milling fixtures, recall a de- 
in of the Black country 
shops of England, which will, I think, 
compare favorably in points of cheapness 
and quickness with the majority of brass 
The fixture, 
standard 


vice used one 


nut milling fixtures in use. 
to 
double-brass milling machine, i.e., a light 
milling machine with two_ horizontal 
spindles opposite each other. having a 
table operated by either hand lever or 
screw, but power machine 
that is used very largely in the district 


made, is be used on a 


as 


no feeds—a 





SQUARE HOLE e 
. above referred to. 
The fixture could, of course, be used on 
1 a ror 
EE k.H. Head L.H. Head 
: Cutter : = Cutter 
, 
7 
. = l Ahi 
mY f Se: [J | 
} } Gear ~ Cam Plunger S=7" A 
oe ies 
| Division Ring | 








MILLING 





ANOTHER EXPANDING 


is concerned I wish to inform Mr. Dixie 
that it has been already used for that pur- 
pose. | am at present unable to give the 
date, but such patent was issued to an in- 
ventor of some western State about 
eighteen months ago. About 30 years ago 
my brother (since deceased) and I were 
working out some experiments, and he hit 
on the idea of the effect produced by tri- 
angular faces sliding on each other in a 


confined space. I am sorry that I cannot 


HOLE 


shown by me are a little different, the 
main principle is the same. 

It would be a very good recreation for 
some of the young Techs to take up this 
matter and study out designs of other 
sliding blocks than those for square holes. 

Three-, five- and seven-sided holes have 
been designed but the sketches are not at 
hand. 


Troy, N. Y M. J. K 


Machine Table 


HEX NUTS 


a single-head machine, but there would 
be a loss of time attendant on its use, 
under such circumstances. The nuts, be- 
fore reaching the milling stage, are bored, 
tapped and faced top and bottom; they 
are cast hexagonal, and very little stock 
is left for machining, as the cost of the 
brass is one of the most important fac- 
tors in this particular class of work. 
As to the fixture it consists of a main 
casting of channel shape, which is bored 
to three work-holding plugs. 
Each of these plugs carries two of the 


receive 


nuts to be milled. The lower nut is 
placed with the flange down, and _ the 
upper one is reversed. The top part of 


these studs is threaded and has two op- 
posing quadrants of the thread cut away. 
The locking nuts have similar recesses 
slotted in their threads so that the nut 
may be dropped over the screw and a 
turn of a few degrees only is required 
to lock it. Beneath the shoulders which 


torm the locating surfaces for the work, 
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the studs are a running fit in the main 
casting; below this, a gear driven on each 
serves to turn all the studs at once. On 
the stud nearest the operator is a division 
plate containing three dividing holes into 
which a tapered locating plunger is forced 
by the action of the cam at its outer end 
The plunger is returned by a spring which 
is guided half in the main casting and 
half in the plunger 


The action of the fixture is easily seen,: 


the nut is removed, two of the pieces to 
be milled are slipped over the stud, lined 
up by the operator’s touch and locked 
in position. The same with the two re- 
maining studs. With the plunger in the 
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grind and will keep the edg 
as the ordinary 


Why the Clutch Pins Re-engage 


On page 881 Mr. Harfmann shows a die 


holder and wishes to know why the clutch 


holder appears in sketch it 


Diameter of Pipe in Inches. 
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keep it from reversing when the spindle 
did and thus make the pins catch 


Lowell, Mass PauL W. ABpot 





The Construction of Graphical 
Charts 


1 am much interested in the article by 


John B. Peddle, at page 753, on the con- 


struction of graphical charts. While I 


had time to go over it in detail, 


have not 
I believe that the general principle in 
volved is the use of the logarithmic 
charts for formulas that involve anything 


greater than the unit power of the varia 
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FIG. I. RELATIONS BETWEEN THE 


first hole, the work is fed toward the 
cutters by the hand-lever feed. When the 
three studs have passed the cutters, the 
cam releases the plunger, the division 
plate is turned through 120 degrees, re- 
locked, and the work returns, cutting, of 
‘ourse, on the back stroke another set 
f faces 

A second indexing is then made with 
the same forward and return feeds and 
the work is finished. The fixture is very 
imple to make and to operate and is not 
ikely to easily get out of order. It will 
e noted that the spring is entirely con- 
ealed and cannot be reached by dirt, 
hips, ete. 

Although the line cut shows standard 
nd mills in the cutter spindles, such are 
ot generally used, the average brass 
under prefers a double, and in some 


ss in Pounds per 1000 Feet of Pipe. 


OF GAS FLOWING 


is started on and 


When the turret reaches its stop the die 
holder begins to pull off the pins until it 
reaches the ends of the pins and then slips 
hy and revolves with the work, but owing 
strain of cutting the thread it does 
slightly against each other as they pass 


hammering action of the pins is enough to 


backward and it thus catches on the pins 

a half revolution « 

then starts to back off 
16 standard thread, to be used for small 


holder would be 


THROUGH THE VARIOUS SIZES OF 
PIPE 


ble In this connection I submit one table, 


consisting of two parts, which I have 


worked out for our work [his table 
covers quite a varicty of formulas, several 
of which involve powers higher than the 
first The method, while quite compli 


cated at first, becomes quite simple in use. 


The method used is to reduce the for 


mula to such a form that there are only 
two variables, usually taking the principal 
factor to represent the diagonal lines. The 
other quantities are then reduced to such 


factors that they represent the quantity 


y VU X, the value of X often being a 


factor containing squares or the difference 
of squares, as in the case of the formula 
for flow of gas. The formula is then 
solved for each individual line wanted, 
there being only one solution necessary to 


establish each ling After these lines ars 
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completed, the proper results are obtained 
by the solution of the quantity assumed as 
the factor X. You will, therefore, see that 
the laying out of these tables is very sim- 
ple, and that in getting the value of X 
it is merely necessary to substitute the 
various values as wanted and then mark 
them on the bottom of the sheet, laying 
them off according to the value of the 
whole factor from which the lines were 
originally obtained. The accompanying 
solution will probably make this clear, and 


I think many will find that this method 
will be useful. 
Friction Loss For LonG Pipes 
Formula, 
| Pt — 147° 


44.72 a 
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twice the specific gravity and then use the 
chart, Fig. 2, first using chart, Fig. 1, in 
the usual way. 

If the terminal pressure is not 14.7, or 
atmospheric, find the number of lineal feet 
on Fig. 2 corresponding to the terminal 
pressure above the atmosphere, add this to 
the lineal feet of pipe to be used, and 
read to the loss line obtained from Fig. 1, 


in usual manner. 


CONSTRUCTION OF THE CHARTS 


In the equation 


5 
2 
> 2 


P,4*— P, 
q=44.72d \ ; 
SZ 
where g = Cubic feet per minute, 
d= Diameter of pipe in inches, 
P = Absolute initial pressure, 


1 = Length in feet, ard 


Loss in Pounds per 1000 Feet. 
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is a constant for any one line, and + = 


P,*— 14.7? . 
Letting vertical spaces represent cubic 
feet and horizontal spaces 


P\*?— 147° 


on any system of units that will keep the 
chart within the required limits, we find 
the value of 


\ P,* — 14.7? 
for any size pipe chosen and any value of 
gq. It is best to make gq as large as pos 
sible, so that the point obtained will be 
After all 


as far from origin as possible. 
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BETWEEN 
FLOWING 


FIG. 2. RELATION 


OF GAS 


Where q 
d = Diameter of pipe in inches, 
P= Absolute initial pressure, 


Cubic feet per minute, 


1= Length in feet, and 
§ = Specific gravity, air being 1 


Che chart, Fig. 1, gives the loss for 1000 
feet of gas at 5/10 specific gravity, and 
cannot be used alone, except for gas at 
5/10 specific gravity and a pipe 1000 feet 
long. 

To use the chart, Fig. 2, after finding 
loss for 1000 feet, look for total length of 
pipe in feet, project to loss line, horizon 
tally and then vertically, for the total loss 

For air, double the length of pipe befor: 
reading the chart, Fig. 2. 
specific gravity, multiply 


the length by 


THE 
THROUGH 


For any other 


Loss in Pounds per Square Inch. 


PRESSURE 
THE 


LOSS IN IN 


AND 


TOTAL 


PIPES LOSS IN 


s = Specific gravity referred to air, 


make 7 1000, 


$6, and 


Then we have 


P,* — 14.78 , 


5 
letting the diagonal line represent d? , 


while g and 


\ P,? — 54.9" 


are the variables. This is in the form 


y=msx where y=gq, m= (24? ), and 


POUNDS PER SQUARE 
POUNDS PER I000 FEET OF PIPE 


INCH OF VARIOUS QUANTITIES 


the pipe sizes are represented by lines, 
additional values may be secured by doub 
ling sizes on a single line and adding addi 


tional columns in the ratio of 2? a 
5.657; that is, column 2 is 5.657 times 
column I in value; column 3, 5.657 time 
column 2 and 32 times, or the square 0! 
5.657, times column I. 

Now, to mark the horizontal value, w 
have only to substitute the value in th 
factor 


| 
\ P,? 14 7? 
and find the value of the whole facto 


This point is found on the horizontal sca 
and marked with the value of 
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d P,*— 147 


substituted. Thus, if we want the posi- 
tion of 0.1 loss make P,? = 148 and solve. 
We have a value 1.71 which is found 
in the horizontal line at bottom and 


marked 0.1. 
Anyone will readily see 
labor saved in laying out 


the amount of 
a diagram by 
this method. It is simple when one has 
but it 
arrive at this 
range table in 
Chart, care of 
greater than The 
values are in the relation of the square 


took me time to 


solution of a 


solved it, some 


final wide 
compact form 
takes 


1000 ft. 


value of 


Fig. 2, 


horizontal 


root of the lineal distances. 
Geo. C. Hicks, Jr 


Ind 


Connersville, 


The Precision Level ‘Twenty 
Years Ago 


[he editorial at page 696, on “The Pre- 
Level” “We have much to 
learn from Germany.” If the use of the 


cision 


says, 


precision level is only just beginning to be 
appreciated, as stated in this editorial, we 


/ 


tia 
& 









a 








SECTION OF PRECISION LEVEL 


can learn something from the columns of 


the back numbers of the AMERICAN Ma- 
CHINIS1 

On page 6, of the issue of April 28, 
1888, is an article on “Accurate Levels, 


that 
The levels illustrated in this article 


by “Jarno,” my pen name at time 
were 
several levels made by 
& Co., for thei 
issue of July 14, 1888, 
an editorial on Points About 
Levels” says that Jarno’s cut and descrip 
tion interest in the sub- 
ject of good levels. This editorial is read 
able and instructive. A fine level is shown 
on page 7, October 6, of the same year 
From the foregoing it would appear that 


from 
Miles 
On page 3, 


ct ypied 
3ement, use in 

works 

“Some 


awakened some 
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the usefulness of precision levels was 
fairly well appreciated in America, twenty 
years ago. At about the same time, Brown 
& Sharpe made them for export, as well 
as for use in their own works, where these 
levels have proved of great help in th 
production of accurate work 

Experience has shown that great care 
should be exercised to avoid touching a 
vial with the hand or fingers, as a little 
heat distorts the vial and renders it unfit 
for use: the bubble seeks the heated place, 
and for a time the tool is no longer a 
level . 

It is also well not to take hold of the 
vial case in lifting the level. To avoid 
lifting the level by the vial case, Brown 
& Sharpe have cast two handle-webs or 
wings to the body of the level, one web on 
istrated at A A, 


form a 


each side of the vial, as ill 
sketch [hese two 
convenient handle so that 
touched 


Ww ¢ bs 
the 
These 


in the 
vial case 
handle 
to a 


ibove the 


need never be 
webs are more especially applicable 
level that has the vial entirely 
body 

I have found it convenient to remember 
that one second of arc is equal to one ten 
thousandth of an inch in 
Thus, if a 
one inches long is raised a ten-thousandth 


twenty-one 


inches radius level twenty 


of an inch higher at one end than at the 


other end, it will have an_ inclination 
of one second of arc At page 669, 
C. L. Libby speaks of a_ four-second 


level: I like this expression for accuracy 
because it conveys at once just what he 
means when he speaks of a level as an in 
strument of 
“very sensitive” are advertised, but what 


precision Ground levels, 
we want to know is the number of seconds 
that the bubble has 


moved the distance between two lines of 


are indicated when 
the vial. 


A four-second level can be used to 
straighten the ways of a planer with con 
It is also a pretty good 
level 


one point, we have 


siderable accuracy 
test of a straight-edge. If a shows 
a piece to be level at 
only to move the level to another part in 
order to detect curvature either upward or 
downward 

The 
about fifteen dollars 
ber for varying th 


vial of a four-second level costs 
without the air cham 
length of the bubble 
Some workmen prefer a vial without the 
vir chamber because with a chamber, the 
length of the liable 


while carrying the level from one part of 


bubbk 1S to change 


the work to another part 


| 


After using a precision level one’s beliei 


in the stability of things may not be very 


strong. If one walks in the vicinity of a 
level, the bubble may move an inch or 
more. I should not be surprised if a level 


would indicate the strokes of an engine in 
a distant part of the building 


» 


Providence, R. |] OSCAR J BEAL! 


[All of 


gracefully as possible under the embarrass 


which we acknowledge as 


ing circumstances to be one on us.—Ep.] 


Nut Lock 


The 


not 


lock 


seem to be 


854 does 
the 
advantageous manner. With the six holes 


nut shown at page 


constructed in most 
in the flats of the nut, and three slots at 
60 degrees with each other in the end of 
the bolt, the locking positions will vary 
the nut. But 
slots at right 
angles with each other, then the locking 


by one-sixth of a turn of 


if there were only two 


positions would vary by one-twelfth of a 


turn. This would double the number of 
locking positions, and also decrease the 
cost of making the slots. However, the 


three slots would be all right if used in 
conjunction with a square nut with four 
pin holes in the flats 

WALTER GRIBBEN 





Another Geometrical Problem 


A problem suggested by the writer two 
years ago was solved very completely by 
several individuals, whose solutions were 
published in Vol. 29, page 414. In work 
ing on a Corliss valve gear recently a 
similar problem arose, which may have 
interest for some of your readers. 

In the figure O and Q are centers of 
two fixed axes, whose positions are given. 
An arm is attached to axis O of known 


T 
oO a F 
o i —* = 1 

D @«R \ ie 

di 
* il ad 
rd - 

s o 
4 Q 


A GEOMETRIC PROBLEM 

radius, and its three positions, O B, O ¢ 
) D, a©re 
known radius is attached to axis QV and 
link BR of unknown 


given A similar arm of un 


is driven by a 


length, Arm QR is required to turn 
through angle a while the other arm 
moves from OB to OC, and then ts re 


quired to turn through a second angle 

while the other OC to 
OD. The positions of the arm OR, QS 
OT, are the 


hetween 


arm moves from 


not given, but only angles 


them 
length of link BR 


which 


Required to find th 
and the OR 
desired angular motion to the driven arm, 
by exact geometrical construction 

New Haven, Conn. E. H 


\ submarine 


radius will give the 


Loc KWoop 


vessel has recently been 


built in France for sponge -fishing, ac 


cording to the Engineering Record, which 


is said to have proved successful in trial 
manceuvers It has a cylindrical steel 
shell about 16 feet long by 5 feet in diam 
eter, and with rounded ends. This shell 


is not equipped with propelling machinery, 
but 1s manipulated from a tender and only 


fitted with submarine lamps and sponge 


vr ippl s 
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Purchase Coal on the Heat Unit 
Value Basis. 


As coal is one of the most important 
raw materials among the purchases of the 
manufacturing plant, it is little 
inteili- 


verage 


truism to say that an 


short of a 


gent method of purchase, which puts coal 


upon a fairer basis of return for money 


spent than is afforded by the usual specifi 
cation, is of interest and profit to factory 


managers and purchasing agents. The 
greater part of the coal used by factories 
today is purchased at so much per ton 
under the name of the mine or district 


from which it is to come, as (using fa- 


miliar Eastern terms) Georges Creek, New 
iver, Clearfield and the like. There is 
usually no guarantee, aside from the in- 

grity of the dealer, that the coal ac- 


tually delivered is from the mine or dis- 


trict specified by name in the contract. 
But a guarantee as to the district or 
mine from which a given shipment is to 


ome is no guarantee of its quality; dif- 


ferent carloads of coal from the same 


mine many differ widely in composition. 
It is doubtful if any other raw material 
factories in large quantities 
a loose basis and with 


purchased by 
is bought on such 
out a clean-cut specification of what is to 
folly for a 


be delivered It would be 


manager to order so many tons of steel 
made by such-and-such a mill, or so many 
carloads of pig iron from such-and-such a 
furnace, or so many pounds of composi- 


from a given foundry, or 


any other important commodity merely by 


tion castings 
giving the quantity wanted and the name 
and without a specification as to quality; 
but, when coal is ordered by quantity and 
the name of the mine only, is not the po- 
the 
Coal is one of our greatest and universal- 


sition of manager equally absurd? 
ly known commodities, and were it not 
for the fact that it is generally bought and 


sold 
would be in an 


under such loose conditions we 


inexcusable position for 
taking space to point out a_ self-evident 
fact: Coal should be bought on a basis of 
the results which it will give; that is, on 
the basis of thermal units 


We all know that coal is made up of a 


mixture of combustibles, moisture and 
earthy matter or other impurities that 
will not burn. When we realize that the 
quantity of the impurities that will not 
burn often ranges in commercial coals 
trom 4 to 25 per cent. of the total, there 
should be brought forcibly to our atten 
tion the lack of wisdom in the policy of 


buying coals without knowing their com- 


position or heat values. The losses from 
high in its percentage 
First, the loss in the 
paid that 


burn and, second, the loss in the efficiency 


burning a coal too 
of ash 1s two-fold 


money for material will not 


ind capacity of the steam-generating plant 


while handling an excess of ash 


\gain, sulphur may be present in the 


coal in such a quantity as to interfere 
with its successful burning for a given 
set of conditions of boiler setting, grate, 
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draft, etc. Very often an excess of sul 
phur will produce a hard clinker which 
shuts out air from the furnace, renders 
firing difficult and tends to rapidly de- 
stroy the furnace brickwork. — Fortu- 


nately the system of purchasing coal on 
a standard specification of British thermal 
units and excess of ash is growing; such 
specifications usually have a clause where- 
by a bonus and penalty are fixed, in case 
the coal is better than or does not equal 
the standard. This feature protects both 
seller and purchaser. 

Com- 
about 


[he Interborough Rapid Transit 
pany of New York is purchasing 
30,000 tons of coal a month under specifi- 
character. Premiums or 


based on a rate of I 


cations of this 


deductions are cent 
per ton for variations of 50 British ther- 
mal units per pound of coal; the range of 
14,101 to 14,150, both inclusive, is taken as 
the standard the number of British 
thermal units per pound. A coal which 
runs from 12,101 to 12,150 British thermal 


for 


units, both inclusive, would be subject to 
a deduction of 40 cents per ton from the 
standard price; coal which 
runs from 15,101 to 15,150, both inclusive, 
would receive a premium of 20 cents per 
ton above the standard price. Deductions 
are made for volatile matter on a basis of 
A few of the items are as fol- 


similarly, a 


dry coal 
lows: If over 20 per cent. and under 21 
per cent. 2 cents per ton; if over 22.5 per 


cent. and under 23 per cent. I2 cents per 
ton; if 24 per cent. or over 18 cents per 
ton. The complete table is made out for 
differences of one-half per cent. and the 


deductions are at the rate of 4 cents for 


each 1 per cent. of volatile matter. De- 
ductions for ash are tabulated for each 
difference of one-half of 1 per cent. and 
at the rate of 4 cents for each I per 


Three of the items 
If the per cent of 


cent. increase in ash. 
from this table are: 
ash is over 9 per cent. and under 9.5 per 
cent. the deduction is 2 cents per ton; if 
it is Over I1.5 per cent. and under I2 per 
cent. the deduction is 12 cents per ton; if 
it is 13.5 per cent. and over the deduction 
is 23 cents per ton. Similarly, deductions 
are made for sulphur according to a table 
which is made out for each difference of 
one-quarter of I per cent. and at a di- 
minishing rate 

At the present time all of the coal pur- 
Canal Commis- 


chased by the Isthmian 


a basis of heat value which 


sion is upon 

fixes 14,600 British thermal units per 
pound as a standard for the coal as de- 
livered at Norfolk and Newport News 


\ sample from each carload, which goes 
the 
ports, 1s 
tioned inspector and sent to the techno- 
logic branch of the United States 
logical Survey at Washington for inspec- 
Four hundred thousand tons are to 
be delivered to the under 
these specifications during this year. 

The Treasury Department of the 
United States has been purchasing coal 


these tw 
sta- 


into cargoes made up at 


taken by a_ permanently 


Geo- 


tion 
Commission 
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on a heat-value basis for cight years past 
and the results thus obtained have caused 
the preparation of a standard specifica- 
tion which has been used for the depart- 
ment’s principal purchases of coal 
throughout the past two fiscal vears. This 


coal was used in public buildings 


throughout the 
A similar set of specifications have been 


country 


used throughout the past vear by the War 
for purchasing coal for ar- 


the 


Department 


senal use. During past fiscal year 


three contractors have furnished coal to 


the Frankford Arsenal under these spi 
cifications. It is interesting to note some 


of the results from this procedure. One 


contract specified as its standard 14,100 
British thermal units per pound of coal, 
8 per cent. of ash and a price of $2.89 
per ton. Out of 27 
under this 


or exceeded in quality the specified num- 


— 


carloads furnished 


specification only 10 reached 


ber of heat units; the maximum value 
among the 10 was 14,314 and the min- 
imum 14,105. Of the other 17 carloads 


ran as low 
the 27 
specified amount of ash, 


one in quality as 12,581 heat 


units. Of carloads 2I contained 


more than the 
although in only 14 cases was the amount 
sufficient to deduction in the 


While the price specified was $2.89 


Catlise a 
price. 
per ton the net price, after the necessary 
deductions made, 


and were 


from $2.93 as a 


premiums 
ranged 
2.26 as a minimum. It 


maximum to 
is interesting to 
note that the carload which was paid for 
at the lowest price averaged 12,681 Brit 
cent. of 


ish thermal units and 17.3 per 
ash Another contract specified 14,500 
British thermal units, 6 per cent. of ash 


ind $2.85 per ton as the standard. Of 13 


arloads which were furnished under this 


contract not one reached the standard 


n either British thermal units. or price 
ind in every case the per cent. of ash 


was greater than the standard. The coal, 


however, ran very uniform Che max- 


imum number of British thermal units 
was 13,860, the minimum’ 13,426; the 
maximum amount of ash was I1.35 per 
ent., the minimum 8.49 per cent.; the 
maximum net price was $2.71 e mit 
imum $2.52 per ton \ third .) ct 
had as its standard 13.700 Britis] e1 
units, 6 per .cent. of ash and $2.75 per tor 


Three carloads were furnished under this 
- ] 


specification Che first contained 14,774 
British thermal units, 4.49 per cent. ash 
ind the net price per ton was $2.97. The 

cond averaged 14.450 British 1 mal 

ts, 6.77 pe f ash and was paid 
ro! ta net pr t 32.00 pr to ry} 
third averaged 16026 British thermal 
units, 4.56 per cent sh and received 
net price of $2.95 per ton It is evident 
that this last kind of coal was under- 
rated by the seller 

Factory managers should appreciate 


that here is a wav to save mone Get 
value received for the cost of coal by 
adapting a method of purchase the 


heat-value_ basis 
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New Publications 


[RON AND STEEL. By 


B.S, fa. & 


METALLURGY 01 
Bradley Stoughton, 
profusely illustrated. Pub 
Hill 


[HE 
500 
OxQ pages ; 
lished by the 
pany, New York City 


: } 1 . . - } } 
[his book covers every phase of the 


Publishing Com 


Price, $3 


making of iron and from the ores 


into that product which the machinist and 
builder use in constructing their different 
apparatus In its preparation two objects 


were kept in view and these were to make 
of it a book that could be used as a text 
book in the college and as a guide and 
book to the makers 

I he S¢ 
accomplished in a 


bor Ik 


reference and molders 


two objects have 


of iron and steel 


been better way 


much 


than in any which has heretofore 
been written. 

ores into iron 
kinds 
used and analyzes their 
chemical but the 


of these is treated in such a manner that 


In the conversion of the 
different 


and steel it treats of the 
of ores that are 
composition, chemistry 
it can be easily understood by those not 
versed in chemistry by a reading of the 
last chapter, which makes the chemistry 
and physics used in the book easy to un- 
derstand. The furnaces used in the con- 
version of the ore into iron and the iron 
into in detail and the 


fuels, 


into steel are 


gone 


chemical composition of the 


gases 
and linings are given with their effects on 
the finished metal 

furnaces used and 
the blast 


. - . ] 
nverter acid 


In describing the 


analyzing the product, furnace, 


} 


bessemer and open-hearth 


furnaces and crucible furnaces are 


fully described, with the quality and quan 


tity of metal that is turned out by each 


Che 


successfully, is Iso deal 


electric furnace, which is being used 


with in a chap 


ter by itself near the end of the book, but 
this is clearly misplaced, as it should fol 
low the other fu s used in making 
steel 

The causes of pip low holes, « i 
the ingots is ver ll explained, as well 
as the mechanical ments of forging, 
rolling, wire drawing, et The methods 
of making the molds and cores: the sands 
and materials used; and the apparatus f 
melting and pouring the metal for th 
making of castings is very thoroughly de 
scribed 

The solution f id steel 
nd the « f eel 1 d 
malleable i led 

Iu t ot 

1 c phis ( 

Che heat-treat f steel ts 
in a condensed mat A h is t doin 
ustic the subj« s it} very il 
portant one to tl users of steel and 


students in uuld be given all 


f the subject. The 


the details in 
allov sheets ar ilso 


condensed fi 


treated in a more 


rm than the subject would 


owing to the many allovs which 


’ | oo 


ing used t the present 1? 


warrant, 


are he 


63 


yund for 


! v us whi eing 
them Son errors occur in a_ few 
of the form given and a few other 
errors t with in the book, but 

technical ok has vet been writ 
tel 1K aid not mtalil SO rrors 
and : cur in th ( e not 
importar : | e probably as few 
is m an 0k of sinular natu ind 
size which has yet been published 

Apparently too much credit has been 
given to individuals with whom Professor 


Stoughton is associated for their discov 


erics and labors in this field, although 
this 1s natural « r owing to their hav 
ing done a large amount of work along 


this line \ notable 


the crediting of 


example of this is 


Howe with the 


Professor 


first use of the words cementite and fer- 
rite, when the words cement, cementation, 
ferrous and ferric have been in use for 
more than a century and the others are 


merely the result of a natural growth or 


the evolution of the language, with a large 


element of doubt as to whether it was 
some student or a full-fledged metallur 
gist that first adopted this form of the 
words 

On the whole, the book is one of the 


best which has been produced in the Eng 
lish language on metallurgy for the prac- 
tical steelmaker and worker as well as the 


student 


anager of McDowell, Stocker & Co., 
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ools and Machine Shop Appliances 


Showing New Ideas in Machine Shop Equipment That 
Make It Possible To Do Better Work at a Reduced Cost 





THE 


Two La rge Lathes 


[hese are both geared-head lathes, the 


smaller being belt driven from a two-speed 


countershaft, or can be supplied with 


motor, if desired It swings 49 inches 


LATEST 


bed is made wide cnough to support the 
tceol without any overhang even when 
turning the largest diameters. Flat ways 


are provided unless V's are ordered; the 
carriage has long bearings, is gibbed to 
the outside edges of the bed and can be 


clamped when cross-feeding 


INFORMATION 


gears. The carriage gearing is driven by 
a spline in the lead screw and _ the 
thread is used only for screw cutting 


feed rack 
can be disengaged to prevent any disturb 
the the 
Taper-turning attachment and power an 


When this is being done, the 


ance in movement of carriage 

















jS-INCH GEARED HEAD LATHE 














(x 
4) { i ; 
Tage \\ i ) 7 
leet b tween t ( 
the | VIVE 1 ( | 
Stantial wide-fac« oC 
ciutches \ll ] I ru n | 
ings and | lar l1 wells and sel 
Ing rings lhe tailstock | the val t 
over, and is moved on the wav bv ¢ 
ind pimons engaging 1 the ? | 1] 


-INCH 


GEARED HEAD LATHE WITH MOTOR ON 
tool slid Ss a compound rest and 
carriage is provided with the usual 
rew-cutti nd triction feed, which are 
crlocking hat | cannot be en 
gaged at the same time lhe direction of 

( can ve ¢ ived 1 1 the carria 
apron The screw-cutting attachment and 
eds re nnected to the liv spindk by 
ears and a sliding kev, which gives 
! feed changes wit it changing anv 


THE 


CARRIAGI 


gular feed can be supplied when desi: 


[HE 60-INCH LATHI 


[he larger 60-inch forge lathe is show: 


motor driven, but can be supplied eith 
way, as desired. This swings 61 inch 
over the bed, 46 inches over the 

riage, and with an 18-foot bed will tur 
65 inches between centers. This has 
very similar headstock to the other lat! 
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except that it is larger and heavier in 
every way, but it contains six changes, as 
before. 
cured by using a variable-speed motor, 
or a two-speed countershaft, according to 


Further speed changes are se 


the drive used. The motor can be con 
trolled from the carriage so that the lathe 
can be started, stopped, or reversed, and 
its speed varied without changing its posi 
tion. The face-plate spindle has a thick 
flange of large diameter, to which the 
face plate is bolted in addition to being 
The tailstock has the 

is 


forced on. usual 
and with 


which engages a rack in the bed to assist 


set-over provided a pawl 


the clamping bolt in resisting end thrust 
It also has the ratchet-operated gearing 


for moving it along the bed. The design 


of the bed is very similar to the other 
lathe described, but the carriage is pro 
vided with an independent motor for 
moving it to any position desired. Both 
of these lathes are built by the Pond 
works of the Niles-Bement-Pond Com 


pany, Plainfield, N. J 


An Adjustable Rigid Journal 
Bearing 


Chat journal-bearing troubles are com 
tified to by the 


journal bearing, hav 


mon the world over is tes 
fact that this 
ing an adjustable and self-adjusting split 
Chile to do 
troubles wood 


Che 


new 


sleeve, was developed in 


away with bearing on 


working machinery inventor and 
introducer into this country William 
Kupfer, of S Chile, with an 
American address at 79 Wall street, New 
York City, care of Kates & Bok Sear 
of this kind in for 


over five years in Chile on shafts up to 4 


is 


antiago, 


ings have been usé 


inches in diameter; the applications wer: 
mainly on wood-working machines. 
The half-tone, Fig. 1, shows this type of 


bearing. Each bearing consists of a cast 


which need have 


work 


few 


iron frame or housing, 


no finish or machine aside from 


bolt holes, 
self-adjusting 
sleeve. general 
the split the 
sleeve in a horizontal plane, adapted for a 
vertical the 


snagging and tapping a 


and adjustable and 


} 


an 


aring There are two 


types; one, with the in 


force: other, with tl split 


1¢ 
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of the bushing in a vertical plane and 

thereby adapted for a horizontal belt pull. 
The line engraving, 2 a 


2, shows 
longitudinal and transverse section of one 


Fig 

















of these bearings with reference letters. 
The 
other than to note the absence of machine 
work. 


frame housing needs no comment 


The sleeve is adjustable in that 
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FIG. 4. HOUSING ARRANGED FOR SLEEVE 


SPLIT IN HORIZONTAL PLANE 





BRONZE-LINED JOURNAL BEARING 
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parts to come to a perfect bearing at any 
point within the limit of the adjustment 
of the adjusting screw C. It will be seen 
that this contact between the two halves 
ot the sleeve is a type of three point con 
tact, or triangular contact, which is best 
described as a line and point contact along 
the base line and at the opposite vertex 


of a triangle. The self-alining advantages 


of such a type of contact are well known 


[he same principle is used for holding 


the sleeve in the cast-iron frame or 


There is in effect a line contact 


ousing 


or, to be exact, contact over very narrow 
at D, and Dz, and a holding 


opposite side at D The 


vertical faces 


screw on the 


effect of this combination is a triangle 
with its base line at D,; and PD, and its 
opposite vertex at D. The sleeve is 


adjustable for the degree of clearanc: 


between its inner bearing surface and the 
surface of the shaft which passes through 
means of the checked screw C, as we 
have described. At the 


sleeve as a whole is self-adjusting within 


il by 
same time the 
the limits of design in both a vertical and 
horizontal direction, by means of its point 
and line bearing within the housing; thus 
characterization of the bearing as a 
and self 
and in the 


our 
adjustable 
shaft 


bearing with an 


usting sleeve to the 
heysing 


Fig. 3 shows a modification of the 


sleeve, in which it is_ slitted through 
the wall into the bearing space on one 
side, and only slitted partly through on the 


other. The technical effect is substantially 


the same as for the split sleeve which we 
have 


described. Fig. 4 shows a_ bearing 


with the split in the sleeve in a horizontal 


Phe line 


ing housing and th 


plane contact between the bear 


sleeve, which we d 


scribed in connection with Fig. 2, 1s here 
replaced by two half balls, indicated at 
} Thus it becomes adjustable to th 
surface ~ the housing The general 
li-adjusting feature of the bearing 
he same as for the type described 

in connection with Fig. 2. Figs. 5 to 8, 


inclusive, show four other modifications of 


this same principl Che illustrations are 
so clear as to need no detailed descrip 
tion The type of sleeve shown in Fig 


2 1s preterre d, as it 1s cheape r to manufac 


than the thers \fter the sleeve 
wen once properly adjusted to 
i shaft it can be removed at any time 
from the frame and replaced In exactly 
the ime adjustment, for the adjustment 
! 1 no way disturbed by the operation 
! removi nd replacing 
sleeves may he of bronze, or lined 
\ babbuitt. mM ce I 11\ sult ble 
( il 
| bearin designed for severe con 
litions of service on machinery in general, 


1 


ilthough in its simplest 


form Fig. 5, it is 


well adapted for power-transmission pur 


uintershafts and the lik 


method of 


poses, machine « 


\ny approved lubrication 


may he used; that shown in Figs. 1 and 2 


is the well known ring-oiling type 
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A New Geared Drive 


[his has been designed so that it has a 
geared speed, or driving box, to be used 
as an auxiliary, or built into any 
tool. At the present time it is 
boring mill in the shop 
Machine Tool Company, 
and it is the design of 


either 
machine 
driving a large 


of the Baush 


1, Mass., 


Springfielé 
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gear C. Each of the gears on the second- 


ary shaft has an annular groove for the 
clutch ring shown in the sectional views, 
and these rings are expanded into either 
one gear or the other by the movement 
of the lever F on the outside of the case. 

The fork controls the clutch 
spreader is pivoted just inside the case, 
and its outer end is controlled by a cam 
groove on the hub of the lever F. This 


which 





























ri I:. Bocorselski, who is their super 
intendent. It 1s, of course, subject to 
numb { modifications to suit different 
conditions, but in the illustrations shown 
it gives tive speeds ahead and a revers« 
lf a belt drive is to be used, gear B 1s 
replaced by a pulley, or a motor can b 


mounted directly on the cover and drive 
shaft 


which 


through the gear B. The driving 


carries gears I, 2, 3, 4, 5 and 6, 
mesh with their corresponding gears on 
the secondary shaft, from which power is 
through the 


transmitted to the machine 








cam is so arranged that one movement 
the lever throws the clutch spreader 
and the movemen! 


left In 


+ 
oppt site 


this 


the right, 


throws it to the way eac 


of the levers gives two speeds to tl 
secondary shaft, but in the case of tl 


left, one train 


an idler which gives the r 


lever at the extreme 
gears carries 
verse motion to the secondary shaft, whe: 
the lever is thrown in the right positior 
Each lever is locked in its central positio 
by the spring pin shown. 


The section views of this geared driv 
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show its substantial construction, and as 
it continually runs in oil, it is not only 
quiet, but does not show excessive wear 
As will be seen, there is a bearing be 
tween each pair of gears, so that both the 
main and secondary shafts are well sup 
ported. The operation is easy, and al 
though it is possible to obtain almost ‘any 
range of speeds desired in this way, these 
are arranged in geometric ratio, as being 


most desirable for ordinary use. 





A New Cam Cutting Machine 


While this machine has been designed 
especially for cutting cams for textile ma 
chinery, it can be used for any other kind 
of work, and is extremely stiff and rigid 
in all its parts. The twin headstocks have 
ample bearings, and instead of depending 
entirely oa the worm wheels at the back 
end of the spindles, the face plates are 
also geared together through an idle pin 
ion, so as to avoid torsion in the spindles 
themselves. The spindle bearings are 5 
and 5 inches in diameter, respectively, and 
of sufficient length to insure stiffness 

The former is bolted to the further 
face plate, while the cam to be cut is held 
on the one in front so as to be operated 
nm by the milling cutter, driven by the 
independent belt wheel shown. The mill 
ing cutter is fed in and out of the work 
by the worm shown, operating through a 
rack on the underside of the cutter slide 
The follower or forming roll is mounted 
in a somewhat similar slide and is fed 
into the tormer by the small ball handle 
shown. These heads are mounted on the 
cross-slide, so that their center distances 
arc the same as those of the twin spindles, 
and the cross-slide is free to move in 
either direction under control of the 


master cam. It can also be moved by 
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method of preventing lost motion in the 
former pin. This pin has two eccentric 
bearings which are somewhat exaggerated 
in the sketch and carries two rolls tapered 
the In this 
of the 


to fit the groove in former. 


way one roll bears on one side 








FIG. 4. DETAILS OF GUIDE ROLLER 


groove, while the other prevents lost 
motion by bearing on the other side, and 
the pin is held in the groove by a spring 
under compression. This makes it 
sible to have a good bearing against both 
sides of the still all 
wedging or sliding action. 
This machine can also be 
cut barrel or peripheral cams, and is built 
by the Fay Machine Tool Company, Sec- 


ond and Glenwood avenues, Philadelphia, 


pos- 


groove and avoid 


arranged to 


Penn. 





The Drop-forged Rothweiler Pipe 
Wrench 


The operation of this wrench is made 
so plain by the illustrations that very lit- 
tle description is necessary. There are 
only six ‘parts to the whole wrench, in- 


cluding the spring and pin, which are in- 
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A Small Hollow-ground Machinist 
Scraper 


Nearly every machinist occasionally has 
use for a small scraper and usually grinds 
the end of a three-cornered file for that 
The tool shown is, so far as we 


commercial 


purpose 
know, the first standard or 
scraper of this kind to be put on the mar- 


ket and will be appreciated by many. The 














SMALL SCRAPER FOR MACHINIST 


handle is hollow to make it light, and is 
nurled to give a firm grip in any position. 
The sides are hollow ground and it makes 
a very neat little tool for the machinist’s 





kit. It is made by J. E. Poorman, 1722 
St. Paul street, Philadelphia, Penn. 
Universal Breast Drill 

This combines the advantages of a 

breast and ratchet drill with the very 
~ Sa 7 < 

{ A \ 

> 7) 








DRILL 


UNIVERSAL BREAST 


handy feature of being able to drill at any 
angle by swinging the spindle, as shown. 
On straight work, or where the drill spin- 


dle can be braced to carry the strain, a 

















A DROP-FORGE 


serted between the lower jaw and the 
gripping piece so as to always bring the 
into position, after it 
the 


whole 


sliding jaw back 
has automatically moved down 
cline to the pipe. The 
wrench is drop forged of tool steel, which 
of com- 


in- 


release 


wrench 
It is made by 
Company, Oak- 


gives a very powerful 
paratively light 
the Crescent 
mont, Penn. 


weight. 
Forgings 


D 


PIPE WRENCH 


screw feed 1s provided the small hand 


wheel at the side. There are two sets of 
gears, all of which are cut and the sweep 
of the handle is adjustable. 

for a chain 
shown 


The handle has an opening 
the 
allows the drill to be held in place against 
other work. 
Lancaster Machine 
Lancaster, N. Y. 


which rests on brackets and 


or It is made by the 


Knife Works, 


a pipe 
and 
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Steel Trestle or Horse 


The engraving shows a steel trestle or 
horse built up from standard steel shapes 
with the exception of the center web or 
bolster, and which makes a very light and 
substantial piece of shop furniture. The 
top is 36 inches long and stands 30 inches 
the floor, the whole thing 


from while 

















STEEL TRESTLE OR HORSE 

weighs but 44 pounds and has a carrying 
capacity of two tons. This is made by 
Reinhold Betterman, Johnstown, Penn., 


who has applied for a patent on it. 





A Handy Dnift for Drills 


This is a very simple device whick 
should be found extremely useful in any 
shop where drifts are used for removing 
any similar from taper 
It consists of a hardened steel 


drills or tools 


sockets. 


A DRILL DRIFT 
blade with a heavy cast handle, which 
slides on it and acts as the hammer with 
which to force the drift into the slot. 


3y placing the drift in the slot, then 
drawing back the handle and driving it 
home over the steel blade, a sharp and 
effective blow is secured, which is said to 
be sufficient to loosen even the most stub- 
born drill. It is made by the Automatic 
Drill Drift Company, Springfield, Ill. 
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The Centrip Gear 


By ArTHUR W. JONES 


This is a totally inclosed, double-reduc- 
tion, fixed-ratio gear with straight-line 
transmission through countershafts in 
triplicate placed concentrically round the 
main axis. Hence the trade name “Cen- 
trip.” In principle it is a perfectly plain 
straightforward double-reduction spur 
gear with limiting possibilities of speed 
change corresponding thereto. In con- 
struction it differs materially from the or- 
dinary open double-reduction gear which 
is not commonly carried out as a straight- 
line transmission, rarely with the efficiency 
and never with the compactness of the 
Centrip mechanism. The last named fea- 
ture is well brought out by Fig. 1 which is 
an application with a three-phase induc- 
tion motor of 25 horse-power capacity at 
585 revolutions per minute, reduced by the 
Centrip gear to 26 revolutions on the 
main and tail rope colliery haulage drums, 
a reduction of 22.5 to I. 

Attention is particularly drawn to the 
fact that the overall dimensions of the 
Centrip gear are commensurate with those 
of the motor. 

High efficiency is attained by the use 
of ball bearings throughout, by the adop- 
tion of shortened gear teeth and by total 
inclosure within its oil bath; features con- 
ducing to the reduction of friction losses. 
Straight-line transmission is incidental to 
the use of three countershafts and could 
not be avoided, it may be an advantage 
er otherwise according to circumstances. 
It tends to reduce considerably the width 
of the floor space at the cost of a slight 
increase in length. 
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sible for the first reduction, and then only 
with infinitely fine teeth, is 6.45 to I at 
which the wheel pitch line circles subtend 
Hence 
with workable pitches the first reduction 


120 degrees in the pinion axis. 


niust necessarily be less than this, but by 
the adoption of stub teeth it can ordinarily 
he made up to 5.5 and occasionally up to 
5.75 to 1. The second reduction is not 


limited in the same way but only by the 





FIG. 3. A “CENTRIP” GEAR 


minimum number of teeth considered de- 
sirable for the pinions. Economically, that 
is from the point of view of consistent 
distribution of material, it has been found 
desirable to make the first reduction ex- 
ceed the second reduction for large gear 
ratios, and to make the first less than the 
second for small gear ratios. 

The external appearance of the gear is 
well shown by Fig. 3, and the detail con- 
struction by Figs. 4 and 5, respectively 
end elevation and vertical cross-section. 


FIG I , “CENTRIP” GEAR BETWEEN A MOTOR AND HOISTING DRUMS 


Fig. 2 serves diagrammatically to illus 
trate the principle of the gear. The first 
reduction is from the single motor or 
high-speed pinion to the three counter 
shaft wheels and the second from the 
three pinions to the single slow-speed 
wheel. The countershafts are spaced at 
120 degrees around and equidistant from 
the main axis and it arises from this that 


the maximum gear ratio theoretically pos- 


The use of three second motion or 
countershafts, together with the choice of 
steel as the material of the wheels, makes 
it practicable, without unduly increasing 
tooth loads or 


stresses, to so reduce the dimensions of 


exceeding permissible 
the high-speed pinion that it becomes or 
dinarily too small to bore and key to a 
therefore, 


normal shaft. The pinion is, 


forged on one end of the short high speed 
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shaft which at its other end carries the 
half coupling also integral therewith. This 
shaft is of nickel steel with the pinion 
end case-hardened and runs in ball bear- 
ings. The fluted coupling with floating 
plate is used to preclude the possibility of 
putting the short shaft in twist 

Meshing with the high-speed pinion are 
three wheels carried on countershafts 
running in ball bearings. One of the 
wheels, the upper one, is keyed solid, the 
other two are adjustably bolted to fixed 
centers for the purpose of securing per- 
fect equality of load on the three sets of 
gears. The countershafts are swelled out 
to allow the second-motion pinions to be 
cut from the solid as their dimensions 
also are usually too small for boring and 

These three 
The ball bear 
ings are of standard type and call for no 


fixing with standard keys 
pinions are case-hardened 


special remark other than that a big one 
is used at the pinion end where the load 
is greatest and that both are several sizes 
larger than the makers consider adequaté 
for the actual load imposed 

As the equally 
driven by three pinions it transmits pure 
torque—free from side thrust—and is 
therefore appropriately carried on the 
overhanging end of the drum shaft for 
which no special bearing attached to the 


slow-speed wheel is 


gear case is necessary. The inclosing gear 
box is in two pieces bolted together on 
the center line of the main axis. The 
upper portion carrying the solid counter 
shaft is readily detachable and its removal 
The lower 
half carries the high-speed bearing and 
the two-bolted countershafts and is pro 


interferes with no other part 


vided with ,oil sight-gage and drain plug 
A hand hole is provided for inspection and 
filling with oil 





FIG. 2. ARRANGEMENT OF THE GEARS 


SIZES 


The gear is manufactured in 4-, 5-, 7 


g- and 11-inch radial center distance sizes 


and is standardized for 10, 15, 20 and 25 
to 1 reductions from the British Engin 
eering Standard electric-motor speeds cor 
responding to the normal transmitting ca 
pacities. Thus the g-inch gear from an 
initial speed of 750 revolutions per min 
ute will, with a reduction of 








10 to 1, carry 50 horse-power at 75 revolutions 
per minute, 

15 to 1, carry 40 horse-power at 50 revelutions 
per minute, 

20 to 1, carry 30 horse-power at 37.5 revolu- 


tions per minute 


5 to 1, carry 25 horse-power at 30 revolutions 
per minute 


With other initial speeds, not widely dif 


fering trom the standard, the capacity 
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An Unusual Broaching Job 


Some of the possibilities of broaching 
are shown by the accompanying illustra- 
tions of a piece f work b ing done on 
the machine of the Lapointe Machine Tool 
Company, Hudson, Mass. The work it- 


‘asting having a 


self is an elliptical steel 




















yf 
f ™ 
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FIG. 4 DETAILS OF A 


with any given reduction is toughly pro 


portioned to the speed. All the gear cases 


are designed to carry wheels 25 per cent 


wider than the standard face widths so 
that intermediate requirements can b« 


met by a mere change of wheels 


IMPORTANT FEATURES 

Some of the important features em 
bodied in the Centrip gear aré Phe 
high- and low-speed shafts are in_ line 
ind abut closely; all wheels and pinions 
ire machine cut from solid steel blanks; 
the high-speed pinion is of nickel steel; 
all pinions are case-hardened; the gear is 
tally enclosed and runs im an oil bath; 
there is no side thrust whatever on either 
high- or low-speed shaft bearings which 
merely serve to center the gears. These 


} 


bearings are consequently almost friction 


e countershaft journals which cd 


carry side thrust run in standard ball 
bearings copiously lubricated and propot 
tioned to the loads carried, but in all cases 
larger than thos« actually called for on 
normal rating; with triple gear contacts 
the dimensions of all wheels are so re 
duced that the meshing velocities are usu 
ally less than one-half of those in open 
double-reduction gears (they are less than 


one-quarter of those in some epicyclic re 


( Ing gears); consequent on the rorego 
ing—elimination of friction and_= slow 
meshing speeds—the mechanical efficie: 

high and the life should be indefinitely 
prolonged; the whole gear is compact l 
the outside dimensions for ordinary 

tion I mmensurate with u f 

ndard motors 

Phere are 17 industrial schools in Chile, 
with a total attendance of 3,195 pupils 
‘ ering all lines of industry The Chil 


eau government contributes liberally for 
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IS WOTK 
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box-like opening as in Fig. 1. This is all! 
broached except the grooves in the center 
of each side, and tapers outward '% inch 
from each corner. The cut must start 
from the bottom in a shallow recess 3 
inches long. The hole is approximately 
S inches square and the cut 14 inches long. 

Fig. 2 shows the broach and the holder 
for the work. The broach is in four parts 
each sliding on one side of the mandrel, 
which is tapered to correspond with the 
hole to be cut and the four broaches are 
pulled together by the rods shown. These 
rods are so arranged as to allow the sep- 
aration necessary as they are pulled up 
the incline. 

To put on the work the broaches are 
moved to the extreme outer end of the 
mandrel and project half way over it. 
[hen the work is slipped over it as in 
Fig. 3. Starting the machine pulls the 
broaches up the inclines and starts them at 
work. The chips taken out are shown 
in Fig. 2 on top of the holder and in the 
broach. The amount of stock removed is 
about 1/16 inch thick by 8 inches across 
or around the correr, and 14 inches long. 




















Fé he HE WORK 


FIG, 2. THE BROACH AND HOLDER 























FIG. 3 rHE MACHINE AT WORK 





in 


be 





1g08 


July 9, 


It is estimated by the builders that these 


four broaches a pull of from 75 


to 


require 
Ioo tons 


Bracing a Milling-machine Table 


[he accompanying photograph shows 
how a large Becker-Brainard milling ma 
chine was built over for the special job 


of milling the 
bed 


ways on the small planer 


shown mounted on the table [his 


is a bed for a small bench planer which 
is built by E. E. Bartlett, Boston, Mass., 
in whose shop this illustration was se 
cured. To begin with, the overhanging 


arm is of hard, 8o0-point carbon ste 


inches in 


ty 
il 


AMERICAN 


ine bolts so that 
n the over 19 
them heir new 


s 16 inches wi 
an oil gutter 2 

dcep running at 
] Tee 
am of 


stant strc 


the cutters when d 


eutter en; bles 
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position 


been added which 
© feet long and has 
s wide and 3 inches 


em to keep a con 
ther lubricant on 
sired, and this is re 














BRACING A 


l, 5 
makes it ex 


all 


diameter, which 


emely rigid to withstand the shocl 


and vibrations put upon it 


ve 


\t the outer end of this is 


ke or brace which differs from th 


design in being bolted to the carriage and 
not to the knee f the milling macl 
This is done to secure increased rigidit 
which is believed to more than make up 
for the heavy casting employed, and for 
the time of the extra adjusting which is 
necessary whenever the Carriage 18 moved 
in or out on the knec In such cases it 


be 


comes necessary to slack the two bind 


MILLING 


turned to the reservoir or settling tank, In the article at page 947, Vol. 31, Part 1, 
shown at the back the machine This wnder the above title the valu f R in 
reservoir is the one commonly supplied the fifth line from the bottom of the first 
by the Landis Tool Company with their  ¢elymn and the seventh line from the bot 
No. 3 Universal grinder, and it is also tom of the second column is given as 12 
fitted with a Brown & Sharpe rotary pump ceconds. whereas it should have read 12 
inches 
An Odd Way of Machining 
Crank-shafts 
Ry Tonn P. WHEELER 
In These aavs Ol sp cial CT nk shaft 
lathes and grinding n ines, It May 
terest some t heat w | saw cTa k 
shaft machined 1 d  tashioned 
-nelisl bing D wi l was firstu 
tiated in the gentle art of king chip 
Lh b in « ion was a fo hrow 
k-shaft for a diving pump re 
vas mad t local smitl 
( \\ ent | : 2 1 l 
1] wetter «a 
steel bie \ ‘ p g 
: al f _ 1, tiful 
~— ry 
£ ging 
te] ¢ 4 ‘ 
i\ (’ CAS 
( \ 1 , 
: , 
y it ner wkwar 
| ] the , This 
veve " f the tl gehts of 
] ’ ‘ did th ining 
~ after ryt ’ ng rie 
‘ ds was to take a light « 
t f throw till they wet 
7 1/16 ine nger than 
ble they < | the 
] 1} ' ’ rot T 
. d gs [he eX perati 
egered e at S H k to the 
mh if r eat pl S nea, nd as 
j f cut referred t¢ sc 
oule g each pi g i ve 
ished s He tl vai f 
c] np mill ' t the largest d et 1 
MACHINE TABLI : : ; 
in the shop. He just soldered lank 
; vot ' } 1 +} " ; +} 
alk or” ‘ | ‘ } 
eine the lal wo ¢ utters : ; ’ 
I Ing I the cutter to the finishe : of the pins ] 
he return is -m rough a rubber them out like a female milling cutter, es 
bh which ‘s it < v1 ’ 
e.. ee n \ cept that the Ss WwW ‘ it I 
1 he tabi 1s ri powell d < 1 1 . 1 ck j Pe ‘ 1] \ft rd 
present roll l-shipper : he lanned it ‘ tee 4 
a . rt 
it it is the intents ve this au tock then proceed t t 
natie mn n pins down by hand, feeding light 
1] | ot s + i is been nd cy 1] testing \ } 
( sed from 2 inches 1 inches in +i) the dies we ti togect ry 
rder to insure , < ; ll power sh was vg mi 4 
Cessa&ry will | I ( l 1 t the some ck t S 1 \ 
} 
ling utters ré Inted m.an arbor, howevet Sct le* T ve Su 
hint ee , 
ch is supported e outer end by The crank-shaft was mount 
brace nd also t here are three proper positior t 1 chi ‘ V¢ | 
uxili supports be en this and the As these mac s are tested in the 


arbor 


An Ind 


ichine 


y jthnen 


the bearings is plainly shown, 


shoul 


ex Die for 


d be 


springing 


Punchings—Erratum 
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j- 


exhaustive manner (the diver’s life de- 
pends on the pump) and we never re- 
ceived a complaint, it is only fair to sup- 
pose.the job was all right. 

[The cranks used in textile work are 
very commonly finished from the rough 
forging with a clamp mill but used in the 
lathe.—Eb. ] 





To Keep Brass Chips from Flying 


By D. T. FLETCHER 


\ friend of mine, while working in a. 


railroad locomotive shop years ago, ran a 
lathe, turning hub plates. In order to save 
the chips, he stuck the ordinary paste- 
board “back stop” on the lathe tool. Find- 
ing that piece-work speed, and depth of 
cut, threw most of the chips on the floor, 
and some on himself, he thought that he 
would improve the chip stopper by making 
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Business Items 


The note in June 18 issue regarding the fire 
of the Best Manufacturing Company, Pittsburg, 
was erroneous. This company advises us that 
the fire did very little damage to their plant, 
not enough to interfere with operations. 

The U. S. Gas Furnace Company, Providence, 
R. I., has completed a full line of gas biast 
furnaces for annealing and tempering, melting, 
etc., bench forges, pressure blowers and pryo- 
meters, and owing to the rapid increase in their 
business has been compelled to move from Aborn 
street, where they started, to larger quarters at 
143 Eddy street. 


Trade Catalogs 





Cincinnati Shaper Company, Cincinnati, Ohio. 
Catalog F. describing shapers. Illustrated, 72 
pages, 6x9 inches, paper 

Standard Gauge Manufacturing Company, 
Bulletin No. 2, describing 
pressure and vacuum gages. Illustrated, 36 


Syracuse, N. Y. 


pages, 8x11 inches, paper 


The Triumph Electric Company, Cincinnati, 


FIG. 3 








A UNIVERSAL BRASS CHIP STOPPER 


all of the chips hit the pasteboard. He, 
therefore, took a piece of tin, 1x3 inches, 
bent it into a U-shape, as in Fig. 1, with 
width A a little wider than the lathe tool. 
He expected the chips to fly right through 
the arch way, and hit the pasteboard. But 
they filled the arch and the new chips came 
in at the front end and flowed through 
the tunnel slowly and then off of the tool, 
dropping into the lathe pan so the paste- 
board was not needed 

Finding that this chip stopper worked 
best when it was loose enough to slide out 
to the end of the tool against the work, 
he made several of them. Making one out 
of No. 20 gage sheet metal as in Figs. 2 
and 3, he named it the universal brass 
chip stopper, as it could be used on either 
cylindrical or fiat work, and with the tool 
set either to feed right or left. Fig. 2 
shows the blank, and Fig. 3 the blank bent 
ready for use. Figs. 4 and 5 show the 
stopper used in different positions 





Ohio. Bulletin No. 341 showing the application 
of Triumph motors to lathes, planers, presses, 
etc. 32 pages, 64x10 inches, paper 

Brown Hoisting Machinery Company, Cleve 
land, Ohio. Catalog © describing machinery 
for the handling of coal, coke, etc Illus 
trated, 22 pages, 6x! inches, paper 


Iszard-Warren Company, Inc., 1122 Vine 
street, Philadelphia, enn Catalog of Ster!l- 
ing surveying instruments and drawing ma 
terials. Illustrated, 228 pages, 6x9 inches, 
paper. 

U. 8. Gas Furnace Company, Providence, R. I 
Catalog of annealing and tempering furnaces, 
high-speed steel furnaces, melting furnaces, 
bench forges, pressure blowers and pyrometers. 
Illustrated, 12 pages, 6x9 inches, paper 


Cincinnati Punch and Shear Company, Cin- 
cinnati, Ohio. Catalog No 11, describing 
bending and _ straightening rolls, punching 
machines, rolling mill and tin-mill machines, 
shears, etc. Illustrated, 64 pages, 6x9 inches, 
paper 

General Electric Company, Schenectady. 
N. Y Bulletin No. 4590 illustrating and 
describing self-starting devices for alternating 
current motors. 8S pages, 8x10% inches. Bul 
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letin No. 4593 showing apparatus for rail- 
way sub-stations. Illustrated, 26 pages, 
8x10% inches. 





Business Opportunities 





The LeRoy (N. Y.) Cotton Mills will erect 
an additional building. 

The Republic Box Company, New Orleans, 
La., will enlarge plant. 

Fire at the plant of the Richmond (Va.) Stove 
Works, caused a loss of over $100,000. 

It is reported that Selden S. Deemer, of New 
Castle, Del , will build a $150,000 steel plant. 

The Christy Knife Company, Fremont, Ohio, 
is arranging to establish a factory in England 

The Lowland Worsted Company, Woon- 
socket, R. L., is building a two-story addition 

The Salt Lake & Ogden Railroad Company 
wili build car and repair shops in Ogden, Utah 

The Davis Mills, Fall River, Mass., manu; 
facturing cotton goods, will put up another mill 

The Erie Foundry Company, Erie, Pa., whose 
plant was recently burned, is planning to rebuild 

The Killing Molding Machine Company, 
Davenport, lowa, wll erect a new foundry 

The Freyer Trunk Manufacturing Company, 
Houston, Tex., will erect a modern three-story 
factory. 

The Adjustable Table Company, Grand 
Rapids, Mich., is erecting a new $20,000 
factory. 

E. P. Dobbs, Marietta, Ga., will establish 
a cannery with a capacity of 18,000 cans 
per day. 

The Lumb Knitting Company, Pawtucket, R 
I., is erecting an additional mill. Electric power 
will be used. 

It is reported that the Tips Foundry Com 
pany, Albany, Ga., will enlarge the gasolene 
engine plant. 

W. J. Savage & Company, Knoxville, Tenn 
mill builders and machinists, will erect an addi- 
tional building 
rit is reported that the Great Falls (Mont 
Iron Works will erect a two-story machine shop 
to cost about $10,000. 

The Eclipse Feed Water Heater and Puri- 
fier Company, of Appleton, Wis., will remove 
its plant to Oshkosh. 

The Newman Lumber Company, Hattiesburg 
Miss., whose plant was recently burned, will 
start rebuilding shortly. 

The Lyman Mills, Holyoke, Mass., has awarded 
contract for the erection or another mill, which 
will cost about $150,000. 

F. S. and F. A. Thompson, of Coyle, Okla., 
are forming the Thompson Canning Company, 
and will establish a plant 

The American Column Company, Battle 
Creek, Mich., is having plans drawn for the 
enlargement of its plant. 

G. W. Fifield, Lowell, Mass., has taken out 
a permit for a machine shop to replace the 
cne burned some time ago. 

The plant of the Frost Veneering and Seating 
Company, Antigo, Wis., has been burned, 
causing a loss of about $50,000 

Fire destoyed the sawmill and stored lumber 
of the Kaul Lumber Company, at Hollins, Ala 
causing a loss of nearly $500,000. 

The Fayetteville (Tenn.) Plow Works has been 
organized to manufacture double shovel ar: 
cultivator invented by W. T. George 

The American Steel Wheel Company, Alex- 
andria, Ind., formerly the Keefer Iron and Steel 
Company, will erect additional buildings. 

The crate and barrel plant of the Farmers 
Manufacturing Company, Norfolk, Va., was 
destroyed by fire. Loss, about $100,000. 

The plant of the Flint-Lomax Electric and 
Manufacturing Company. Denver, Colo., was 
destroyed by fire. Loss. about $100,000 
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The American Snuff Company, Memphis, 
Tenn., will erect a snuff and tin-can factory 
and also remodel box plant. About $100,000 
will be expended. 

The Hamilton Manufacturing Company, Col- 
umbus, Ohio, which builds pit-car loaders and 
coal and coke storage machines, has purchased 
site for a new plant 


The Crane Company, Chicago, Ill., is reported 
to have purchased land in Oakmont, Pa., a 
suburb of Pittsburg, on which a $1,000,000 
plant will be erected 

The General Fireproofing Company, Youngs 
town, Ohio, is erecting a building to be de 
voted to the manufacture of steel office fur 
niture and filing devices 

The Wisconsin Central Railroad has awarded 
contract for the erection of buildings at Superior 
Wis., including roundhouse, 
E. W. Kalk, Chicago, Il., chief engineer 


machine shop, et« 


The Woodmanse Manufacturing Company 
Freeport, Ill, will erect an additional build 
ing to be used for general factory purpose 
The company manufactures windmills 
rhe Sargeant Manufacturing Company, Char- 
lotte, N ch. recently incorporated 1s said to be 
planning erection of mill for the manufacture 
of cotton yarns Electric power will be used 

The McCord Manufacturing Company, St 
Louis, Mo., will, it is reported, erect plant 
for manufacturing special tools for making 
plumbers’ supplies and builders’ hardware 

The Rich Hill (Mo 
recently 
manufacture of 
Incorporators G. G. Milgate, J. D. Fowler, et« 


Sewer Pipe Company, 
neorporated, will erect plant for the 


sewer . pipe flue lining, et 


The De Hart Steel Tire Company, Springfield 
Mo., has been incorporated and will erect plant 
for the manufacture of steel tires. Capital 


$100,000. W. H. Hansell, Springfield, manager. 


The pattern shop of the Nortmann-Duftke 
Foundry Company and the adjacent enameling 
plant of the Rundle Manufacturing Company in 
Layton Park, Milwaukee, Wis., were destroyed 
by fire 


The Kirby & Averill Manufacturing Com 
pany, Wampee, 8S. ¢ manufacturing hickory 
handles installing machinery 


agricultural-imple 


contemplates 
for making broom and 


ment handles 


The Cutler-Hammer Manufacturing Com- 
pany Milwaukee, Wis 
troling devices, is said to be preparing to manu 


facture other electrical including 


making electric con 


specialties 
snap switches and lamp sockets 


The Vacuum Cotton Picking Machine Cor 
pany, St. Louis, Mo., has filed articles of incor- 
poration for the 
a vacuum machine for picking cotton. 
$450,000. Incorporators: J.S. Thurman, C. W 
Thurman, W. W. Conklin and others 


purpose of manufacturing 


Capital 


The Kansas-Colorado Railroad Company has 
been incorportated with $5,000,000 capital to 
build an electric or steam railroad from Cajon 
City, Colo., to Garden City, Kan. The general 
office will be in Pueblo. S. H. Atwater, of 
Cafion City, is one of the incorporators 


The Isthmian Canal Commission, Wash 
ington, D. C., will receive bids up to 10:30 
a.m., July 20, for tool steel, drill rods, Tobin 
bronze, yellow metal, sheet copper, sheet 
brass, seamless brass and copper, tubing, me 
tallic packing, lace duplex chain 


blocks, etc., as per circular No. 452 


leather, 





Want Advertisements 


Rate 25 cents per line for each insertion, 
{bout sir words make a line Vo advertise 
ments abbreviated. Copy should be sent to 
reach us not later than Friday for ensuing 
week’s issue {nawers addressed to our care 
will be forwarded ipplicants may specify 
names to which their replies are not to be 
forwarded but replies will not be returned 


AMERICAN MACHINIST 


lf not forwarded, they will be destroyed with 
out notice. No information given by us re 
garding any advertiser using bor number. 


Original letters of recommendation or other 


papers of value should not be enclosed to 
unknown correspondents Only bona fide ad 
vertisements inserted under this heading. No 
advertising accepted from any agency, a8 
sociation or individual charging a fee for 
“registration,” or a commission on wages of 
successful applicants for situations. 


Miscellaneous Wants 


Caliper list free. E.G.Smith Co., Columbia, Pa 

If you use small gears in large quantities 
write Berry & Parker, Erie, Da 

Steel case hardened ; modern methods. Bos 
ton Gear Works, Norfolk Downs, Mass 

We buy or pay royalty for good patented 
machine or tool tox 282, AMER. MACH 

Hand power 
money-making 

Light, fine machinery to order; 
electrical work specialty E. O 
ark, N. J 


Special machinery 


bending tools, labor-saving, 
Estep & Dolan, Sandwich, Ill 
models and 
Chase, New 





accurately built. Screw 
machine and turret lathe work solicited 
Robert J. Emory & Co., Newark, N. J 

Wanted—One old style No. 13 B. & 8S. mill 
ing machine. First-class condition not abso 
utely necessary Box 234, AMER. MACHINIS’ 

Wanted—Machinery or 

yuuild by contract Ideas developed 
ings made Address “A care AMER. MACH 

Special machinery and duplicate machine 
parts built to order: tools, jigs and experi 
mental work; complete modern equipment 
MacCordy Mfg. Co., Amsterdam, Y 

Have you a March 7, 1907 issue AMERICAN 
MACHINIST? We'll give you a month's sub 
scription, or thirty cents, and a Steel sup 
plement for it AMERICAN MACHINIST, 505 
l’earl street, New York 

A large English firm of machine-tool im 
porters having showrooms and offices in Great 
Britain, France, Italy and Japan, is wanting 
good agencies for machine tools of all kinds 
Apply Box 189, AMERICAN MACHINIS1 

Machinery built to order and by contract 
special parts made; gear cutting, automo 
bile and pattern work, punch press and screw 
machine work tools, dies, et¢ Blair Too 
ind Machine Works, West and Morris streets, 
New York City 

Wanted—A good working partner’ with 
small capital can secure interest in a well 
equipped machine plant, established over 20 
years, located on line of P. R. R. and P. & R 
railroads, between New York and Philadel 
phia Write for particulars “T° 2. a 

We have an attractive proposal for a shop 
suitably equipped to build machine _ tools 
weighing 1500 to 4000 pounds An ideal line 
for a profitable, permanent addition Littl 
competition Box 258, AMER. MACHINIS1 


machine parts t 
draw 


} 


Situations Wanted 


Classification indicates present address of 
rdvertiser, nothing else 
CALIFORNIA 


Foundry foreman, fifteen vears’ experience 
in big shops Hustler, with understanding 
to bring best work out of employes. Wishes 
position again as foundry foreman in Cali 
fornia Box 263, AMERICAN MACHINIST 


CONNECTICUT 


Foreman machinist wishes responsible po 
sition, experienced on engine and machinery 
of all kinds; excellent references ‘ R., 


| Thomas St., East Norwalk, Conn 
ILLINOIS 


Up-to-date tool room foreman desires 
change: experienced on design and construc 
tion of sub-press dies. and tools for manu 
facturing adding machines. cash registers and 
small arms. Age 30 Married References 
furnished tox 241, AMERICAN MACHINIST 








MASSACHUSETTS 


Automatic machine designer, twelve years’ 
experience. Box 260, AMERICAN MACHINIS1 

Designer and engineer is open for position 
on manufacturing equipment, machine tools 
and special machinery Thirty years old, 
twelve years’ experience in shop and office; 
eight years as chief. Box 264, Am. Macn 


NEW JERSE) 


Mechanical engineer; specialty, condensing 
apparatus, pumping machinery, etc., open for 
engagement. Box 27 AMERICAN MACHINIST! 

Draftsman, 37 years’ experience on specia! 
and heavy machinery; four years’ on special 
automatic shop machinery references. Box 
275, AMERICAN MACHINIST 





37 


NEW YORK 
Expert mechanic, designer and executive, 
desires change; energetic and inventive. Box 
276, AMERICAN MACHINIST 
Expert mechanic, constructor and designer 
for delicate electric and mechanical appar- 
atus, executive ability, desires change 30x 
254, AMERICAN MACHINIS 
Experienced and thoroughly practical shop 
man who is also a competent draftsman and 
designer, up to date in modern shop prac- 
tice: desires responsible position Box 277, 
AMERICAN MACHINIST 


Help Wanted 


Classification indicates present addreas of 
advertise nothing else 
INDIANA 
Wanted toolmakers. 
Box 255, AMERICAN MACHINIS1 


Five (5) first-class 


ASSACHUSET! 
Production man for company manufactur- 
ing monkey wrenches and a line of special 
wrenches. Man preferred who has a success 


ful record on this kind of work Good op 
portunity for man who can produce results 
with piece work Box 257, Amer. MACH. 
MISSOURI 
Wanted—Competent nspector electrical 
nachine manufacturing company also as 
stant state fu particulars tox 271, 


AMERICAN MACHINIS’ 
\ 


Wanted \ superintendent, thoroughly up- 


to-date, with executive lity for a well es 
tablished first-class machine shop near New 
York; one accustomed to building printing 
machinery preferred Address, stating ex- 


‘ age and salary desired. 
Box 270, AMERICAN MACHINIS1 


NEW YORK 


perience re 
perience, 


Wanted Forge-shop foreman experienced in 
lrop forging and blacksmith’s machine work. 
Box 273, AMERICAN MACHINIST 

Wanted—Several fil toolmakers ; 
bench hands preferred state experience, 
wiges expected, married or single and age. 
Box 147, Elmira, N 

Wanted As an assistant foreman, a first- 








lirst-class 


class toolmaker who has had experience on 
building machinery and small tool work. Box 
~24, AMERICAN MACHINIS1 

Wanted—-General! foreman for machine shop 
manufacturing special and automatic machin- 
ery, machine tools, et Must be thoroughly 
competent mechani nd experienced execu 


tive. with personal ind push to produce 
results at minimum without friction. Ex- 
ceptional opportunity for right man who can 
grow with progressive and rapidly develop- 
ing business Address, giving experience fn 
full, also age references, nationality and 


salary expected Box 262, care AMER. MACH, 





OHIO 
intendent and designer of 
machinery. Box 


Wanted super 
screw machines and turret 
217, AMERICAN MACHINIS’ 

Wanted Screw machine 
and automati , Johnston and 
Warner & Swasey hand screw machines. 
State experience, wages and when available. 
Address Ihe International Harvester Com- 
pany Akron, Ohio 


hands for Cleve 


PENNSYLVANIA 
Foreman for erecting heavy machine tools; 

must be experienced on accurate machine tool 

work, with ability to increase production and 





efliciency ; state age, experience and salary 
expected Box 278, AMERICAN MACHINIST, 
Drop die maker correspondence solicited 
from a practical die maker fully competent 
to lay out swaging dies and make dies and 


trimmers for drop forgings: can do own hard- 
ening and experienced in getting out drop 
die work of tool steel vive reference, age 
and wages Box 272, AMERICAN MACHINIST. 


For Sale 


For Sale One second-hand Uehling Stein- 
bart & Company pneumatic pyrometer com 
plete with recording gage Box 140, AMER 
ICAN MACHINIST 

For Sale or Rent—-Foundry, machine and 
wood working shop, also blacksmith shop, in 
fine village of 5000, with use of machinery. 
Fine opening for a good business Box 227, 
fergen, N. ¥ 

For Sale or royalty automatic and lever 
numbering machine combined in one, prints 
odd or even, consecutive and repeats any 
number, 2, 3, 4, et up to 14 times, also 
repeating attachment descriptive circular. 
Box 203, Chicago, I) 
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